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“We can get heats out fast with our 





LECTROMELT FURNACE”, 


Says Mr. L. A. Howell, Supt. Foundry Division 


pe is an important factor with this 
3-ton Lectromelt Furnace. Although 
used principally on stainless steel alloys, 


it is also called on to produce feed metal 





in a hurry for two large furnaces on mild 





steels. It gets a heat out fast and then, 





within an hour and a quarter, another 





heat is ready 








Close control possible with Lectromelt 


Furnaces is, of course, important to the 





producer and user of castings alike. Hold- 





ing temperatures and analyses within 





close limits results in better castings and 





cuts foundry costs. The user of those 





castings notes the difference by his re- 





duced machining losses and finer finished 





products. 








Whether you're working with iron, 


plain carbon or alloy steels, a Lectromele 





Furnace will give you these advantages 





For a free copy of Catalog No. 9-A de- 





scribing these furnaces, write Pittsburgh 
& & 





Lectromelt Furnace Corporation, 316 





32nd Street, Pittsburgh 30, Pennsylvania 







18,000-pound heats are made regularly in this PT 
Lectromelt*® Purnace, installed in 1943 at New- 
port News Shipbuilding & Drydock Company. 














Manufactured in...GERMANY: Friedrich Kocks GMBH, Dusseldorf... ENGLAND: Birlec, Ltd., Birmingham 
FRANCE: Stein et Roubaix, Paris... BELGIUM: S. A. Belge Stein et Roubaix, Bressoux-Liege .. . SPAIN: TWENTY FIVE 
General Electrica Espanola, Bilbao... ITALY: Forni Stein, Genoa. JAPAN: Daido Steel Co., Ltd., Nagoya POUNDS 
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and Unwersit of Michigan Student 


( hapte rs 


Malleable Founders Society 
Drake Hotel, Chicago. Western Se 
fron Meeting 


9 American Institute of Mining 
ind Metallurgical Engineers, Hote 
William Penn, Pittshurel klectru 


Furnace Steel Conteren 
1956 
JANUARY 


“) Malleable Founders Society. Ho 
tel Cleveland, Cleveland. General So 
ciety Meeting 


4-26... Plant Maintenance & Engineer 
ing show, Convention Hall, Philade 
phia 


FEBRUARY 


910 Wiseonsin Regional Foundry 
Conference, Schroede Hotel, Milwau 
hee Sponsored by the AFS Wisconsin 
Chapter and the University of Wiscon 
sn and the AFS Wisconsin Student 
( hapter 


16-17 Southeastern Regional Found 
ry Conference Tutwiler Hotel, Bu 
mingham, Ala. Sponsored by the Bir 
mingham District and Tennessee ( hap 
ters and the University of Alabama 
Student Chapter of American Found 


rymen's Society 


24 Malleable Founders’ Society 
Drake Hotel, Chicago. Western Section 
VUeeting 


27-Mar. 2 American Society for Test 
ing Materials, Statler Hotel, Buffalo 
1956 Committee Weebl 


MARCH 


2 Malleable Founders’ Society, Ho 
tel Commodore Neu Dork haste 


nl 


Section Meeting 


8 Foundry Educational Founda 
tion, Hotel Cleveland, Cleveland. Col 
lege Industr Conterence 

15-16 Steel Founders’ Society of 


America, Drake Hotel, Chicago fn 
nual Meeting 


23 Malleable Founders’ Societs 
Drake Hotel, Chicago. Western § 
Ve eling 


ection 


APRII 


12-15 Malleable Founders’ Society 
Edgewater Beach Hotel, Chicago. Se 


(s 
eG 


ONE FOR THE CARBON, 


TWO FOR THE BOND, 4 
THREE TO GET FLOWABILITY, 
AND FOUR TO GO... 


... FOR BETTER SAND PREPARATION! 


When it comes to preparing molding sand—there’s no better 
way, no easier way, no more dependable way —than the Federal 
way! By simply adding Federal CRowN HILL SEACOAL, Federal 
GREEN BOND BENTONITE ( pulverized or granular) and Federal 
SAND STABILIZER to your sand in varying amounts, all the im 
portant sand characteristics can be closely controlled and easily 
changed to satisfy specific requirements, You get extra advan- 
tages, too—lower cost, more uniform mold hardness, better 
shakeout, better finish and more readily saleable castings. Plus 
this mighty important fact—the three additives will cost you 
less than $1.00 per ton of castings produced! 


There's a new Federal bulletin on the preparation of molding 
sand, that hundreds of foundrymen have found extremely help 


ful. A copy is yours for the asking. Write for it today! 


Make your foundry a better place in which to work! 





IMPORTANT 
FOR SLURRY USERS! 


if you use the slurry system of send 
bonding, you |! went te learn about 
Federals #1200 Slurry Grode 
Granvieted Green Bend Bentonite 

and how it s vied with Crown Mill 
Seocoal and Federal Sand Stabilizer 
to mote the perfect slurry Well 
gladly consult with you or send com 


plete ir formatior 
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Drake Hotel, Chicago. We 
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MAY 


Non-Ferrous Founders’ Societ 
c Cu innual Membershit 





9 \merican Foundrymen’s Soci 
Convention Ha Itlantic ¢ 
60th Annual Convention and Exhibit 


1} Malleable Founder Society, Fe 
tel Commodore Vew York Fast 
Section Meeti 


JUNI 


Materials Handling Institut 
| Public Auditorium, Cleveland. Mate 
als Hlandlt Exposition 


11-12 Malleable Founders’ Society 
The Hlomestead Hot Spring Va 
| General Society Meetin 


Materials, Chalfonte-Haddon Hall. Alt 


| 17-22 American Society for Testing 
| lantic City, N J]. 59th Annual Meetin 
! 


SEPTEMBER 





1-9 International Foundry Congress 


Dusseldorf, Germanys 


this major producer* of castings has planned 
well with MODERN engineers in the syn- 


Start GIFS Safety Survey 
chronization of every handling operation: 


For a new safety program unde 
taken by the National Safety Com 
PTs ee son Oe pr mittee of the Gray Iron Founders 
ey Foundry Corporation, Muskegon, Michigan ; an 
is @ major producer of grey iron castings for the Society, approximately 2300 ques 
automotive, agricultural and household appli- “ tionnaires were mailed to both job 
ance industries. 






bing and captive foundries of the 
= S gray iron castings industry. Object 
of the survey is to reduce both the 
frequency and severity rate of a 
eg All components flow mechanically from gondola cars, cidents in the industry. 
<e 5 >>, through MODERN 108” cupolas, to the molds on the pour- Kk. W. Burne, General Electric 
ak) Nae . 


Co., Schenedtady, N. Y., is chair 
or re eu, ~ yong tm: bucket ae ap ing floor. Undercar unloaders...coke and stone buckets man of the committee. Other mem 
Ste ond both tame: Se cad oe ore aarged ... bins... hoppers...scales... MODERN Small-Cone bers include: H. E. Bromer, Deca 


directly inte the weigh hopper. @ bucket... inclined-swivel ci ec and the melt tur Castings Co., Dec atur, Ind.; W 
chargin R. Pritchard, Zenith Foundry Co., 
ing equipment team together to pull down costs while West Allis, Wis.; H. M. Heuer, Na 


boosting the over-all quality. tional Motor Castings Div , Camp 
\" Pa 707 ee Much of this controlled, time-proved mechanization is de- South Haven, Michs and Emil Ol 
, ees ttle SD 1 mas scribed in bulletin S-147-B. A note on your letterhead will oe panes Saby Coeeeens, Chove 
ar | ‘ start our thinking about ways to cut your costs RIGHT NOW | 
= 1 \ ' while we're planning together for tomorrow's expansion ... x | re aac cat 
welt 


EQUIPMENT COMPANY 


Port Washington, Wisconsin 
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MORE WORK... FASTER! 


WITH ERIE STRAYER 
HOOK-ON CLAMSHELLS 





& 


CHECK these exclusive features: 


V EASY HOOK-ON—no changeover problem. Versatile. 


V COMPACT, RUGGED DESIGN—longer, 
tougher service. 


V UMITED HEADROOM REQUIREMENT— 
mode fer tight spots. 


V ALWAYS UNDER PERFECT CONTROL— 
eliminates shock. 


Vv “% TO 10 YARD CAPACITY—models to 
sulf your needs. 


THE FAMOUS STRAYER ELECTRIC sucker 
ALSO AVAILABLE FOR AC OR DC OPERATION 





For Catalogs and General Information, Write: 


ERIE STRAYER Co. 


GEIST ROAD . ERIE PENNSYLVANIA 
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co, Binder 


DonCO, is a new binder to be used 
with the Carbon Diexide Process of 
making cores and molds. Problems of 
handling, flowability, gassing speed, 
strength retention, and core knockout 





have been provided for in the formula 
tion, Brochure describes the process 
and recommends procedure, sands, and 
auxiliary materials such as pastes, 
daubs, and washes. Brumley-Donaldson 
Co 


Cirncie No. |, pace 79-80 


Pocket Scriber 


\ new Pocket Scriber that looks and 
operates like a ball point pen has a 
point that extends at the push of a 
button in the cap. It retracts safely into 
the barrel when the pocket clip is de 
pressed, Always available when carried 
with the pocket pen or pencil. Lufkin 
Rule Co 
Circie No. 2, pace 79-80 

Pneumatic Chisel ; 

Newly designed Delaware SN pneu 
matic chisel shank has greatly increased 
cross-section, lacks sharp corners, is as 
strong as the chisel body itself—allow 
ing the chisel to be worn to a nubbin 


Ss 


without fear of shank breakage. Efh 
ciency is increased as full power is de 
livered to the cutting edge. Delaware 
Tool Steel Corp. 

Circe No. 3, pace 79-80 


products 
and processes 


Drum Handling Attachment 


The Liftomatic Junior is a drum han 
dling attachment for hand propelled 
fork trucks and portable stackers with 
removable forks or platforms, of either 
the outrigger or counter-weight typ¢ 
Will handle any drum, open or closed, 
fibre or steel, regardless of diameter or 
height, up to 1000 Ib. Permits trans 
portation, storage, and tiering without 
pallets Marvel Industries, Inc 


Cracie No. 4, pace 79-80 


New Abrasive Wheel 


A special safety web backing of spiral 
wound rayon auto tire cord, imparting 
extra strength and safety to high speed 
abrasive wheels, has been incorporated 
into new Simex Red Wheels. [hese 





lightweight, rigid, reinforced resinoid 
bonded abrasive wheels are used on 
portable disc-type and right angle-type 
portable grinders for rough production 
grinding of flash and welds. Simonds 


I brasive Co 


Circie No. 5, pace 79-80 


Light Mechanical Conveyors 


The addition of a light weight me 
chanical vibrating conveyor to the 
Jetirey line meets the growing demand 
for inexpensive, dependable, and low 
maintenance conveying. The LMV is 
built in 12 {t sections with deck widths 
from 5 to 24 in. Height from floor is 
14 in. max Compact in design easy to 





install, simple to operate, and quiet in 


operation, it handles a wide range of 
those with good conveyabili 


Jeflrey Mie 


materials 
ty, up to 45 tons per hour 
( el 


Ciracie No. 6, pace 79-80 


Crane Control 


Newly developed light industrial crane 


control can save up to six Umes its 


cost a year per crane. Designed to re 


place the cab with a pe ndant operation 





on infrequently used cranes advan 


include flexibility 


tages INEX pensive 
ness, and ease of maintenance, Control 
is available for both AC and DC and 
is adaptable for cab operation. West 
nuehouse Kklectri Corp 
Circie No. 7, PAGE 79-80 

Machine Leveling Mount 

New, double-function leveling mount 
not only permits quick and easy level 
ing without lagging to the floor, but it 


reduces transmission of machine 


shox k 


ilso 


and vibration. It consists 


rose 





of a metal plate with an Isomode Pad 


cemented to it, a threaded bolt, flanged 
Loads range 


VB 


Imerican 


leveling nut and lock-nut 
from 100 to 12,000 Ib per mount 
Vii Co ay of Textron 
Ine 

No.8 79-80 


Crews PAGI 


Core Coating 


Red-Skin 


drip carbon-free core wash for all met 


Core Coating, a new, non 


als is said to penetrate deeply into the 
core while depositing a very uniform 


suriace coating to prevent burn in 





UM 


THE NEW, BIGGER MARKET FOR FOUNDRIES! 


a 


AISTOM MO UUSLYS 











By simplifying and redesigning existing parts so that they can be 
cast, aggressive foundries are converting more and more new users to 
low cost castings. By showing cost cutting advantages to their prospects 
they are building a whole new business for themselves. 


Here’s a typical example from one foundry: 


This part was originally designed as 
a fabricated assembly, with numerous 
sub-parts. The foundry redesigned and 


engineered it as a one-piece steel cast 


ing. The result is a stronger part, with > 
more eye appeal and better distribution 
Yet it 
delivered as a complete unit, machined 





of metal. costs 28.2% less. 





and painted. 






In such conversions we can be of real 
help. Here are just two of the ways 
Magnaflux can help you get more 
business by conversion. 


eo ~ = 
wD 


First... Stress analysis with Magnaflux’ Stresscoat*® helps you to quick 





ly design castings of exactly the right characteristics for a particular 
job. By showing stress in parts quickly and positively, Stresscoat insures 
castings with even stress flow. These are easier to pour, lighter, 
Ask to have a 


stronger and better looking. 
Magnaflux engineer 


Second ... Intelligent sampling inspection with Magnaflux® helps you 


turn out better castings at lower cost. Magnaflux finds all cracks in give you further facts 


pilot runs. It helps you determine why and where cracks occur and figures 


whether they are serious and how to correct the cause before parts 

Photos and Data 
Courtesy of 

Superior Steel and 
Malleable Castings Co. 
Benton Harbor, 


Michigan 


are run in quantity and later rejected. 


* Magnaflus and Stressecoat are registered trademarks of Magnaflus Corporation 


MAGNAFLUX CORPORATION 


7352 West Lawrence Avenue, Chicago 31, Illinois 
New York 36 . Pittsburgh 36 . Cleveland 15 . 
Dolias 19 . 


Detroit 11 


Los Angeles 58 


C@erecaavion 
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Hulletin F128 says there are no run 
downs, tear drops, or build up, thus 
lowing faster dipping with no scrap 
ing or cleaning afterwards. Frederic B 


Li cn Jn 


Camcire No. 9, pace 79.80 


Aluminum Coating 


New cold chemical finisher, Alumblack, 
fives aluminum a dull gloss finish if 
left unrubbed, or a high-gloss, finish if 
rubbed. Dries in one minute, May be 
dipped, sprayed, or applied with rag 
or brush, Penetration avoids measur 
ible tolerance deviation Company is 


Special extra 
length Thermo- 
couple shown at 
right. Write for 
price list, 





glad to send sample kits and cooperate 
in determining specific applications. 


Birchwood Chemical Co 
Cimcie No. 10, race 79-80 


Filter Inspection Speeded 


Improved Day “ 


with walk-in access door and two in 
spection doors that speed inspection 
and allow maintenance or repairs to be 
made with greater ease and in less 


time. Bulletin 559 available. Day Co 
Cincie No, 11, pace 79-80 


At left are shown 
standard Ladle 
and Furnace type 
Marshal! Ther- 
mocouples. 








“YARDSTICK TO CASTING QUALITY” 


In nonferrous casting, tempera- 
ture of molten metals must be 
measured often to assure solid, 
good quality castings. 


Here is where Marshall 
Enclosed-Tip Thermocouples 
safeguard your foundry opera- 
tions, They report metal temper- 
atures quickly, accurately, thus 
assuring that castings are pour- 








ed at exactly the right heat. 


Your foundry probably is already 
using Marshall Thermocouples. 
They're in use throughout U.S. 
and Canada. Thermocouples come 
in Ladle and Furnace types. Also 
obtainable in special extra 
lengths. Send for descriptive 
literature. L. H. Marshall Co., 
270 W. Lane Ave., Columbus 2, O. 


Below . . Taking 
temperature of a 
heat of copper- 
beryllium alloy 





{VOCOUPLES 


L_Os ED 


Crore No, 86, race 79-80 
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AC” Reverse Jet (Her 
sey-type) Dust Filter has a new housing 





Pre-Fab Sound-Proof Room 


\ sound-proof room for shop ofhce tele 
phone room, etc, or for audiometric 


testing is completely pre fabricated 


quick to assemble, and because of its 





modular construction, is readily ex 
pandable by adding pre-fab sections 
Room is well lighted and ventilated 
and comes equipped with an adjustable 
table. Kittell-Lacy, Inc 

Cincie No. 12, pace 79-80 


Castings of Match-Plate Metal 


As a match-plate metal, Salloy alumi 


num alloy produces an extremely 
bright surface. It is close grained and 
takes a good polish. While the cost of 
Salloy is higher than standard alumi 
num alloys, the results obtained and 
reduction of rejects actually mean less 
overall cost for some finished products 
C,eorge Sall Metals Co 


Cirncie No. 1%, pace 79-80 


Soldering Flux 


For those who have only occasional use 
for soldering flux La-Co Flux (Regu 
lar) is available in new 2-07 can. This 


self-cleaning, non-acid flux can be used 





with 40-60, 50-50, 60-40, and 95-5 sol 
ders for a wide variety of work. No 
wire brushing or sanding is necessary 
Lae Chemical Co 

Cicie No. 14, pace 79-80 





Pressure Gauge Tester 


Periodic checking of pressure gauges 
is necessary to secure proper and sale 
operation of equipment. Amthor Dead 
Weight Pressure Gauge Llesters are 
sturdy, modern and compact portable 
easy to operate, and accurate within 
1/10 of one per cent of the indicated 
reading. Literature available Imthor 


Testing Instrument Co., Ine 


Circie No. 15, PAGE 79-80 


Operation Monitor 


New feature of the Lime Recorder 
lotalizer is that a counting device can 
be used in place of the time totalizer 
for determining the number of opera 
tions or pieces produced or processed 
by machines. Bulletin says this preci 
sion instrument acts to reduce down 
time and to lower production costs 
Standard Instrument Corp., Du of 
Heat-Timer Corp 


Cirncie No. 16, pace 79-80 


Wrap-Around Face Mask 


The Scottoramic face mask offers amaz 
ing visibility with wrap around wind 
shield which does away with the two 
separate peep-hole’ eye-pieces Dis 


pells feeling of claustrophobia. Cool 





air or oxygen supply assures non-fog 
ging. Plastic safety lens is virtually un 
breakable. Comfortable when worn a 
long time—even over glasses. May be 
donned with one hand. Microphone 
and au hose optional. Scott Aviation 
Corp 


Circie No. 17, pace 79-80 


Infrared Lenses 


Germanium and silicon lenses are now 
available for use in infrared optics. Be 
cause of high refractive indices, single 
elements have appreciably less aberra 
tion than glass lenses of equal power 
Lenses may be anti-reflection coated to 


provide transmittance of over 90°) for 








Techni 


the spectral region of interest 


cal Circular RD 516. Batrd Associates, 


Ine 


Circite No. 18, pace 79-80 


Silencer 
Quictaire Pneumatic Silencers are all 


metal units added to industrial ai 
operated equipment to reduce sound in 
noiwe-shock areas to nearly the level 
ot the 


Tests show that operating efhciency ts 


iverage tactory 7% decibels) 


in no way while noise is 


impaired 





dampened Unit has no cartridges, no 


parts that need sulletin 


( iW Vorris Co 


replacing 
Circire No. 19, pace 79-80 


Screen and Separator 
New Screenmastet self-contained = re 


turn sand screening and separating 
unit, is designed for floor use and has 


Rated at 
40 cu tt hopper 


an adjustabie lump breaker 
0 ton/hi it has a 
10x 60-in. screen, and radial-type mag 


netic pulley for tramp iron removal 





Screen and conveyor units are pro 


tected from undue wear from abrasive 
elements. No obstruction at floor pro 


maintenance and 


vides for case of 


Bulletin 5925. National kyr 


neering Co 


clean up 


Circtr No. 20, pace 79-80 


Geiger-Mueller Counter 


Menlolab Mark VII Surves 


beta ind 


Mieter tor 
gamma radiation is an all 
new, popularly priced, portable geiger 
counter with light 


mueller separate 


weight probe The 0.01 mr/hr sensi 








Put the brakes on heat-checking 


...0r how Chuck Wright “beat the drum” for increased strength 


Kver 
and trailer combo 
long road”?” asked Chuck Wright 

“One look.” the INCO di tributor 
ied té 


truck 


watch a hea loaded 


foundry specialist contin 
why brake drums on heavy 


can get red hot 


“Some month 
superintendent of the Lenox Foun 
dry, wired me to come on the double 
He'd been pouring brake drums for 
years. Lenox drums typical me 
dium grade iron of some 3.30 carbon, 


1.80 silicon and a little alloy wave 


good, long service on light truck 


“Bruce couldn't account for the 
failures that followed his use of the 


same iron in thicker, larger drum 
for heavy-duty vehicles. Particularly 
since his foundry practices 
best 


were the 


Failure of the drums resulted 
from heat-checking, | explained 
Bruce. Because on heavy-duty truck 
brake drums sometimes get red hot 
At these temperatures the iron goe 
through what metallurgists call the 
where a sudden 


critical range 


truck 


slither down a steep 


ago, Bruce Benson, 


take | 
iuse Nhe 
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that the 
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International! 
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NIANTIOINTANE 


HYDRO-FILTER 


Unique turbulent area assures 
positive dust collection at constant 
efficiency to the micron range 


Here is the “heart” of the Hydro-Filter prin- 
ciple of dust separation. This violently turbulent 
area of water, bubbles and mist is produced by 
the countercurrent action of air against water. 
Constant long contact between the air being 
cleaned and the water which is doing the clean- 
ing produces a scrubbing action which is posi- 
tive, thorough and unaffected by variation in 
volume and velocity of flow. Dust is entrained 
by any, or all, of three means: (1) Entrapment 
within falling water droplets; (2) Impingement 
on bubble surfaces; (3) Impingement on wetted 
surface of glass spheres. 

As the photo indicates, the entire collection 
area is continually flushed, There are no dead 
areas to corrode or erode. No moving parts to 
“load up” and reduce efficiency. Maintenance is 
a matter of minutes a month, Collection of dust 
to micron size is continuous and sludge removal 
automatic with the National Hydro-Filter. 


Write for Bulletin 55 . 


See why and how separating efficiencies of up 
to 98.9% on foundry shakeout dust are possible 
practicaland continuous with Hydro. Filter! 







Dust Collector Corp. 
~/ ~~" 601 Machinery Hall Bidg., Chicago 6, Iilinois 


Subsidiary of National Engineering Company, Menutacturer of Simpson Mix-Muliers 
Cracte No. 87, pace 79-80 
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tivity with ranges of x1, x10, and x100 
are kept in calibration by the radium 
standard supplied with the instrument 
and the readily accessible external cali 
bration control, Electronic tube oscil 
lator. Weighs only 414 Ib complet 
with batteries, measures 7x4x3 in 
Venlo Research Laboratory 


Cincie No. 21, pace 79-80 


Ratchet Lever Hoists 


Cothing’s Super Power Coil Chain 
Ratchet Lever Hoists are said to have 
85 per cent efhciency taking only 74 |b 
to lift 5 tons. They are compact—pat 
ented compound levers take less room 
than gears. 5-ton model weighs only 
1) Ib. The fewer parts are larger in 
size with safety factor of five in load 
holding parts. Coffing Hoist Dw., Duff 
Norton Co. 


Circie No. 22, pace 79-80 


Wide-Angle Face Shield 


M-S-A Skullgard-Faceshield is a clear 
acetate visor with excellent frontal and 
side protection, It can be attached to 





any M-S-A protective hat without mar 
ring the hat. Installed or removed in 
seconds, May be pivoted to any posi 
tion. Bulletin O302-4. Mine Safety Ap 
plrances Co 


Cirncie No, 23, pace 79-80 


Cut Off Wheels 


Ihe new B7 bond line of Aloxite 
aluminum oxide resinoid cut off wheel 
combines desirable qualities essential to 
dry metal cut off operations. Sharp 
sides prevent binding. Available in 24 
to 120 grit. Wheel sizes from 6 to 20 
in.; 1/16, 3/32, and 1/8 in. thick 


Carborundum Co 


Circie No, 24, pace 79-80 


High-Speed Potentiometer 


The High-Speed Electronic Dynamas 
ter is a recording wide strip potentio 
meter featuring full-scale pen travel in 
only 0.4 sec, Pen traverses Il-in. scale 
without overshooting, “Deadband"’ is 
less than 0.1°% of full-scale span 





Ranges are as low as | mv tor full 
scale, with source resistance up to 10 
000 ohms. Bristol Co 


Cracie No. 25, pace 79-80 


Giant Shell Core Blower 


Shalco'’s 7 {t high Model MCM-) w 

take core boxes 46 in. long. Box halve 
ire mounted on electrically heated cast 
iron plates which are opened and 


closed by electric wear motors. Sand | 








blown into the box, the unit is in 
verted to return excess sand to th 
blowhead. After a short period, the bo» 
opens and the finished core is removed 
Production rate is about one cycle per 


minute. Shallway Corp 


Cirncie No. 26, race 79-80 


Automatic Slug Caster 


Stroman Automatic Slug Caster, with 
pote ntial output of 2000 to 3000 pieces 
of aluminum per hour, has a pan and 
a water-cooled mold, both of which 
enter the furnace well, Aluminum en 
ters the mold through a gate in the 


pan. Alter cooling, the pan and mold 





shift to shear the solidified gate, then 
both rise from the metal, and separat 
permitting the slug to be ejected. Siro 
man Furnace Engineering Co 


Cirncie No. 27, pace 79-80 


Plastic Refractory 


Narcoline is a plastic refractory for 
ladles spouts, and cupolas, ferrous and 
non-ferrous practice It is made of 
dried and ground fire clay combined 


with graphite tulletin says it is ex 








tremely resistant to thermal shock, 1s 
easy to install and easy to clean of ad 
hereing slag and ballast. Available in 
a wide workability range for installing 
North 


hammer or by hand 


Retractones Co 


with au 


Imerican 


Circiee No. 28, PAGE 79-80 


Gamma Ray Projector 


Model CA Kel-Ray gamma ray projec 
tor weighing only 2,900 Ib is designed 


for optional mounting on a mobile ry 





Cart mounted or hoist mounted, it has 
been used in the center of activity of 
a factory without hindering production 
in any way. Projector is equipped for 
both spot and panoramic shots, A 75-Ib 
and a 250-lb model 


Nuclear Products Di HW 


we also ay tilable 
Aello Lo 


Circire No. 29, pace 79-80 


Dust Filter 


alter-filters have been 
Lorn 219 FM-A 


cyclone-type dust collector, By return 


Six “throw-away 
incorporated in the 
ing air to the room, heat loss is pre 


vented during cold weather hp, 3450 





2100 cim = through 


pressure of 


rpm motor pulls 


S-in. inlet at stath $0 in 
(water) and air speed of over a mile 
amimute. Jont Mfg. Co 


Cirncie No. 30, pace 79-80 


Industrial Paper Wipers 


\ new type of industrial paper wiper 
has been specially designed to meet 


the general wiping needs of industry 


You can’t do 





Quality Silica Products . . . since 1868 


MOLDING SAND - CORE SAND + SANDBLAST SAND - 





SILICA FLOUR 


SHELL-MOLDING SAND - 


> 





better than the best... 


Shell-Molding PENN-SAND 


The best in the foundry is the sand that can be depended upon to produce 
the most flawless castings, time after time. Here's how Shell-Molding PLNN-SAND 


can give you consistently better castings at low cost 


WIDE SCREEN DISTRIBUTION 


results in castings of exceptional finish, gives excel- 


lent permeability, eliminates gas problems. 


LOW CONFINED EXPANSION 


aids mold stability, reduces rejects. 


HIGH REFRACTORINESS 


facilitates pouring, prevents surface defects. 


NGS 


THE SURE START TO A PERFECT FINISH 


Cmca 


NN 


“ 


~ 


ABUNDANT SUPPLY 


insures immediate shipment of your orders 


LOW COST 


priced economically tor | ulk and bagged shipments 


For further information and free samples, fill out 


and return the coupon below. And remember 


PENN-SAND is the sure start to a perfect finish 


PENNSYLVANIA GLASS SAND CORPORATION 

TWO GATEWAY CENTER 

PITTSBURGH, PENNSYLVANIA 

Please send me, without obligation, samples and more details 
on Shell-Molding PENN-SAND 


NAME 
FIRM 


STREET 


prabenastamimerecie 


city ZONE STATE 


Eee quse aus Gum Gu Cue Ga Gee Gee Gee ae ae eae a ow all 
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bach wiper consists of two “Perl-Em 
bosed” sheets which have been chemi 
cally treated for all important wet 
wrength, Wipers come 125 to the “pop- 
up” box, Scott Paper Co 

Cmote No, 31, pace 79-80 


Stackbins 


King size palletized stackbins, designed 
for more efficient bulk parts handling 
snd storage, are useful as intra or inter 
departmental carrier for heavy small 
parts or irregularly shaped materials 
Hopper front keeps contents visible at 
all times and easily accessible for in 
ventory and further processing pur 
poses. Stackhin Corp 


Cmcir No. 492, pace 79-80 


Ferrous Materials Tester 


The Magnetic Comparator provides a 
non-destructive quick, simple method 
of testing ferrous parts for quality 
Parts can be compared with a pre 
selected standard to detect a difference 
in composition, heat-treatment, or oth 
er characteristics which alter the re 
sitivity or magnetic properties, A test 
ing rate up to 1200 pieces an hour is 
posible, Parts are tested by insertion 
in electric coils, available in) various 
sizes, or through the use of gage heads 
placed on larger pieces. A meter indi 
cates deviation from the preselected 
sample, Descriptive material is avail 


able. Sunshine Scientific Instrument 


Cmcotr No. 33, pace 79-80 


Left-Hand Wire Thread Inserts 


Stainless steel wire thread inserts in 
Shop Pack units are available for indus 
trial equipment repair, Inserts come in 
the 7/16-20 and 1/2-20 sizes. The use 
of inserts replaces other methods of 
thread repair such as tapping oversized 
threads for large screws; weld, redrill 
amd retap; and the use of bushings 
Only three steps are required: (1) drill 
out the damaged threads, (2) tap new 
threads to accommodate the insert, (5) 
serew iti the insert, HeliCoil Corp 


Cmcie No. 4, race 79-80 


Packless Solenoid Valve 


New type of packless solenoid valve 
that utilizes line pressure to assist th 
solenoid in opening and closing the 
valve has recently been introduced 
The valve, called the type S, is dle 
signed for nominal pipe size opening 
It may be applied to control automati 
cally or from remote points the flow of 
steam, hot liquids and gasses not in 
jurious to bronze, at fluid tempera 
tures up to 400 F, An auxiliary operat 
ing piston, that is integral with the dis 


10 modern castings 
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holder, assists the solenoid in opening 
the valve against higher line pressures 
Additional information ivailable 
\lagr la Corp 


Cincitr No » PAGE 79-80 


Add to Fork Truck Line 


\ new, 6000-lb fork truck has been 
ulded to the FG line of Balanced 
Design vasoline powered trucks by 
Kak Raulan Co. Model §G.00 tea 
tures I44.n. maximum hit, extreme} 
short (B5t, in.) turning radius, and 
low initial and maimtenance costs, Oth 
er teatures include low center of uray 
ity, sellequalizing hydraulic brakes 
ind low pressure hydraulic system 
There are two speeds forward aul two 
in reverse with top fullload travel 
speed of 7 mph at 1900 rom 


Ciracitr No SO. Pace 7480 


Pneumatic Refractory Rammer 


light-weight Vibron Refractory Ram 
mer cliuminates recoil and vibration 
mereases worker efhciency by reduc 
ing tatiopue. it is also safer Operating 
on usual shop an pressures on the 
hizhly efherent Vibron cycle, it uses 
little au. Normally supplied with a % 
m. diam. ramming head but can be 
equipped for any work requirement 
Maintenance costs on heavy portable 
troughs, runners aul ladles can be 
reduced by applying greater density 
mul longer life patches on the plant 
floor without moving the equipment 
tor the repan shop Fibron Di ur 
Sierbent Corp 


Cimcir No. 47, race 79 RO 


Electric Cable Hoist 


Fully enclosed and compact DR Model 
> blectri Cable Homt achieves ex 


ceptionally close headroom amd a lift 


ny peed of 25 fpm. Gears are per 
manently lubricated ty tyyn (, Moly 
hawt molybdenum compound Ball 
bn iin have sealed in lubrication 
Hoist 3 push button controlled. Laad 
protection is by solenoidoperated me 


tor brake and heavy«aluty We ton type 


fraction brake, Capacity imlude ty 
mul ton at 110/220 oF 220/440 volt 
al l4ton if 0 BAL elt Dawid 
it snd Son de 

Cisciv No. 38, Pace 79-80 


Pre-Engineered Conveyors 


li bit Yoursell conveyor unit ive 
described in new 20 page conveyor Cat 
sien 05 which tells when and where 


riers CYypoe ol wheel and rol 
belt asneel solave roll con 


tem leona 








Now, more than ever, you can depend on 


HANNS 


as your best source for 


) Our merchant capacity is bigger than ever 
> Our plant is better than ever 
> Our product range is greater than ever 











The New ~ 
HANNA 38-POUND PIG EXCLUSIVE HANNATEN INGOT 


The foundryman’s favorite standard pig. Avail- For 10-lb.-pig users, this new ingot means no 
able in all grades, silvery and HannaTite. A free-carbon pockets, finer grain structure, more 
good example of the quality that has made even melting. Available in all grades, silvery 
Hanna "the best known name in iron.” and HannaTite—an extra-close-grain iron. 


THE HANNA FURNACE CORPORATION 


Buffalo « Detroit ¢ New York « Philadelphia 
Merchant Pig Iron Division of 








NATIONAL STEEL vilig CORPORATION 


—- 


Ciacie No. 90, pace 79-80 
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power! etc, Slanted toward when to 
use” rather than ‘what they are.” Lan 
son Corp 


Cirncite No. 39. pace 79-80 


Mold Spray 


Mold spray Stevens Ignicoat was cde 
veloped to eliminate lengthy torching 
of molds and tunnel oven drying. By 


mixing Ignicoat with isopropyl alcohol 





ind igniting, molds can be closed after 
i short burning time. Sprayed brushed 
or swabbed, Ignicoat produces smooth 
castings. Frederic B. Stevens, Ine 


Cirncie No. 40, pace 79-80 


Drop-Bottom Box Stand 


Positioning stand for drop bottom 
boxes has adjustable height control 
Boxes = are automatically unloaded 


when placed on the stand. Satety doors 





on stand sides prevent parts fall-out 
Handles a box for dumping, another 
for storage. Palmer-Shile Co 


Circie No. 41, pace 79-80 


Submerged Cut-off Cooling 


Metallurgical micro samples can be cut 
to size without burning or distorting 
the metal when using cooling attach 
ment and No. 1000 Cut-off Machine 
Cooling attachment holds samples up 
to 9! in. long under water during 
cutting and at the same time applies 
jets of water directly to cut-off wheel 
Device fills and drains automatically 
permitting loading and unloading the 


vise out of the water. Buehler Ltd 


Circir No. 42, pace 79-80 





of the 
industry 





ALL THE FUSS about CO,-water glass bonded molds and cores has caused some 
of us to forget that sodium silicate has been used for years as 
a binder in foundry operations, particularly for washes and 
refractories. In these cases its bonding power does not depend 
on silica gel formation as in the CO, process unless you want to 
count the effect of carbon dioxide in products of combustion 
during torch or fire drying. But heat and CO, aren't the only 
possibilities. Ever try pouring alcohol over a sodium silicate 
bonded core? Could use hydrochloric acid instead of alcohol 
but it's corrosive, so why bother when you can borrow some of 
the shellac thinner from the Pattern Shop. 


they call him in the core room of the Cadillac Motor Car Div. 
foundry of General Motors Corp. Swinging his hammer, he assembles 
cores with nails and paste. Cores were formerly bolted at 
considerable cost in time and bolts. Holes only slightly smaller 
in diameter than the nails used—formed in the cores by pins in 
the blow boxes—grip the nails but are sufficiently large to 
avoid splitting the core. 


MINOR FOOT AND ANKLE BURNS used to pose a problem for Dr. Stanley E. 
Anderson of Rockford, Ill. Foundry workers got their pressure 
vaseline dressings soaked in the shower and there weren't always 
eee on — at the plants to replace the dressings. Dr. 

erson’s solution according to Tngustr iad Medicine Surgery: 
give the worker a vinyl plastic turkey-size bag to 2.7, on at 
shower time, and a wide rubber band to hold it in place. 


NEVER BRIGHTER is the way F. X. Bujold, manager of foundries, Ford Motor 
Co., put it in commenting on the outlook for the castings 
industry at the recent annual meeting of the Foundry Equipment 
Manufacturers’ Association. And the potential for the 
manufacturer of foundry equipment is equally promising, he 
declared. He outlined what management expects of foundry 
equipment and included among numerous requirements: conservative 
factor of safety with clearly defined operational limitations; 
reasonable access for quick, easy maintenance with standard tools; 
machines that perform more operations automatically; reduced 
noise levels; improved ventilation; decreased vibration. It is 
the supplier's responsibility, Mr. Bujold stated, to see that 
his customer is properly trained in the use and maintenance of 
his equipment. He recommended sending foundry personnel to 
training schools and said that in all cases, operational and 
maintenance instructions should be provided with the equipment. 


FOUNDRY CUSTOMER'S quality control program begins in the foundry according 
to Kenneth G. Cook, chief inspector of Thomas & Betts Co., 
manufacturers of electrical fittings. Three non-ferrous foundries 
cooperated with the company in controlling conductivity and 
machinability. Result was better castings and improved foundry 
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pouring 
off 
the heat 


best foot forward 


* This is to compliment you on 
the fine issues that are coming out 
in our Mopern Castincs monthly 
\FS magazine. But I've also got 
some constructive criticism 

In many of the advertisements, 
the foundry employees shown are 
generally dressed in as dirty cloth 
ing as can be found anywhere. I 
don’t mean to say that they should 
be wearing a silk shirt and fancy 
tie, but at least they could have 
their face clean and wear a clean 
shirt and clean pair of pants. 

lo illustrate my point I have en 
closed a number of ads from the 
September issue. I am sure you will 
vee what I mean 

I notice that a number of adver 
tisers take care in having proper 
clothing on their foundry opera 
tives, while others seem to pay no 
attention to it. How about getting 
ill of them to clean up their pic 
tures? 

WALTeR L. Seevieacn, President 

Superior Foundry, Inc 

Cleveland 


We're confident advertisers, like 
foundrymen, want to put the in 
lustry’s best foot forward, and that 
they'll be glad to cooperate. We'll 
help by continuing to keep cleanli 
ness, good housekeeping, and safe 
practices in mind in selecting edi 
torial pictures.Editor 


“almost no chain failures” 


* We are very happy about the 
clearness of the various illustra 
tions in “No Chain Failures in 
his Foundry” (August, pp. 62 
65) and our article in general. The 
title, however, disturbs us. As 
every experienced foundryman 
knows, it is practically impossible 
to eliminate ail chain failures. The 
human element is present in most 
handling operations, and human 
nature being what it is, we are sor 
ry to give the impression that be 
cause of our program we never 
had or will have a chain failure. 

We know that through our chain 


| For blowing smoother 
shells and cores, 


use RCI's liquid 

















FOUNDREZ 
158] 





Circus 


















@ Now. thanks to Fouxprez 7429, vou can get out 


standing shell molds with a conventional blowing 





machine at a saving of 50 to 759% in resin. You cut 





overall shell mold production cost one half to one third 





with this liquid, water-soluble Reichhold phenolic 






resin. The shells equal or surpass the smoothness and 






dimensional accuracy of molds made by the “( 






process, with its « Apensive spec ial equipment 






Faster core blowing is the big reason for replacing 


core oils with RCI's other liquuid water-soluble phe 






nolic resin Founonez 7581. It reduces the coring 









vag cycle from hours to minutes. Cores come out almost 
pattern-smooth”, making hand filing, mudding ot 
core washing generally unnecessary. As the binder 
contains no cereal, there's less gassing and fewer re 
jects, Thus, Founprez 7581 saves you labor, which 
i 


makes up about 35 to 40° of the total cost of the 


average finished casting 


Get all the details. Write for free Technical Bul 


le tins | f | kot Nonez 7429) and k.5 (FouNDREZ 7ORL) 


Creative Chemistry .. 
Your Partner 


in Progress 


REICHHOLD 


Synthetic Resins « Chemica! Cotore « Piaeticizerse « Phenol 
Glycerine Pnthalic Anhydride « Maleic Anhydride « Sodium Sulfate 
Sodium Suifite « Pentaerythrital « Pentachiorophenoi 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAING, WH. Y¥ 


No. G1, pace 79-80 
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Lindberg-Fisher 
manufactures all types 
of Aluminum Melting 
and Holding Furnaces 
for permanent 

mold application area oa ee 


Gas-Oil- Capacities up to 1000 Ibs. Described in Bulletin 320. 
Electric resistance. 





Lindberg-Fisher 
engineers can 
intelligently recommend 

the type of furnace Br 
to best suit your needs Copan up te 1000 bx. of atminm. Oi gos red, Descbn 
and conditions. 


Melting specialists for 25 years 


Sales and service offices in principal cities 


=> 


M E LTl N G F U R NA C ES ' Lindberg-Fisher type HNP Hydraulic Nose-Pour Tilting Crucible 


Furnace. Pouring lip is located in the axis of tilting providing a 


berg neeri » constant pouring orc regardless of degree of furnace tilt. Capaci- 
wet en Ai a — ties up to 1000 Ibs. of aluminum, Oil or gos fired. Described in 


2440 West Hubbard Street, Chicage 12, lilinels 57-A. 
Cracie No, 92, pace 79-80 
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program we have greatly reduced 
the hazards of material handling 
in which chains are used. We feel, 
however, that the title “No Chain 
Failures in This Foundry” will be 
interpreted by some as being too 
idealistic and boastful, thereby de 
tracting from the authenticity of 
the article if not the integrity 
of the writer. In addition, we 
wouldn't want to create a_ false 
sense of security in plants where 
our program might be installed 
Jess Hocans, Safety Diy. 
Fairbanks, Morse & Co 
Beloit, Wis 


MODERN CASTINGS hopes its 
enthusiasm for the chain safety pro 
gram at Fairbanks, Morse & Co 
which resulted in the story title 
will not blind readers to the in 
portance of constantly teaching 
safe practices and emphasizing the 
role of the individual in safet 

1 large proportion of industrial as 
well as home and highway ac: 

dents are due to human—not mie 
chanical—failure. There is no sul 
stitute for use of gray matter in 
accident prevention.—Editon 


We are greatly impressed by 
the article “No Chain Failures in 
This Foundry.” Congratulations on 
an excellent story. Please send 25 
complete issues for August 

N. ALLAN Pertit, Adv. Meg 
Campbell Chain Co 
York, Pa. 


how much can we produce? 
® We are interested in obtaining 
figures relating to production ca 
pacity in the foundry industry as 
well as data on industrial capacity 
in general. 
R. M. Forat ER, Asst. Compt 
American Brake Shoe Co 
New York 


This is a rather difficult question 
fo answe) absolutely since so much 
depends on ability to run extra 
shifts, but we can give certain im 
dications as to capacity. Record 
year for the castings industry was 
1951 although 1953 was the record 
year for industrial production as a 
whole Shipments of castings in 
1951 were (in short tons) 


Gray Iron 14,980,000 
Steel 2,050,000 
Malleable Iron 1,080,000 
Non-Ferrous 1,130,000 


The Gray Iron Founders’ Societ 





recently suggested that 1955 ship- 
ments, with gray iron shops operat 
ing at 93.8 per cent of capacity in 


Marc h, 


best year when 


exceed 1953, 
over 13 7 
tons of gray tron were shipped. 


may second 


million 
Determining factor in capacity 
may well be manpower. Foundries 


have been operating at record or 


g 
near-record levels this year. Ae 
cording to the Bureau of Labor 


u orker in 
42.8 hours 
Vay 
1955 in tron and steel foundries. In 
non-ferrous foundries the 
are respectively 41.1 and 39.5 hours 

For 


may be 


Statistics the 
May 1954 


compared with 38.3 hours in 


average 


was working 


figures 


more specific information tt 
that the Joint Committee 
Economic Report of the 
will you pro 
at least this report 


give you the general data on 


on the 
83rd Congress give 
yections to 1965 
will 
industrial capacity that you seek 
The National Production Author 
ty of the U. 8. Department of Com 
merce has made studies of produc 
tion capacity of specifu industries 
and it may be that they 
the foundry 

forthcoming Census 


hai e col 


The 


of Manufac 


cred industry 
tures will contain valuable informa 
tion. This is supposed to be avail 
able in the last quarter of 1955 
The fact that 
have closed in the past two years, 
although an almost equal number 


many foundries 


have reopened, would indicate that 


foundries are operating conside) 
ably short of capacity even when 
they 


tion levels. 


are reaching record produc 


further indication 1s 


the highly com petitive nature of 
the business pricewise 
For additional information on 


the general industrial picture con 
sult the studies of the Machinery ¢ 
Allied Products Institute, the 
vey of Current Business of the U.S 
and the 
Reserve 


Sur 


Department of Commerce 
of the Federal 
Editor. 


re ports 


Board 


need more metal mold facts 


® The American Foundrymen’s So 
ciety has been particularly weak in 


field of 
mold and die casting of light met 


the technical permanent 


als, yet we are manufacturing four 


times as much die casting and per 
manent mold alloys as we are sand 
casting alloys. 


The die 


castings shop is as much 


INDUSTRY-WIDE COVERAGE.. 


there are more “SW” Cupola Collectors in 
operation today than those of 
all other manufacturers 





i 
















The numerals in the circles on the map indi 


cate the number of Schneible 
Collectors (as pictured above) 
in each of the cities shown. 
such collectors are in use at both large and 
smoll foundries in these communities 
Collectors 
requirements in every city where such codes 


“Sw" 


Ail 


covered by potents in United 
States and foreign countries. 


ore in force. 





"SW" Cupole 
in operation 
A total of 57 


These 


meet Air Pollution Code 
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Schneible is America’s largest producer of wet method 
Cupola Collectors for the foundry industry. 


For twenty years foundrymen and Schneible engineers 


have worked hand-in-hand to devise better, more efficient 
methods of controlling air pollution in the industry. 


One of the outgrowths of this close cooperation is the “SW" 
Cupola Collector which has proven to be by far, 

the simplest, most economical and efficient collector ever designed 
for control of Cupola fly-ash and fumes. 


Foundrymen in every important industrial center 


Schneible Equipment is 


CLAUDE B. SCHNEIBLE COMPANY 
P. O. Box 81, North End Station * Detroit 2, Michigan 


Cable Address: C8SCO 
European Licensee: Elex S. A., Zurich, Switzerland 


Cicte NO 


G% 
4 


PAG! 


79-80 


of the country look to Schneible for dust and fume control 
equipment that gives outstanding performance year 
after year with minimum maintenance. 


1955 « 


November 








17 





AUTOMATIC ROLLOVER 























shortens 
molding cycle 
eliminates 
adjustments 
to change 
patterns 


MODEL SE 


When a mold has been rammed and is ready to be 
rolled over, the operator will press a button to complete 
the mold. 

While the machine is rolling over, drawing the mold 
and rolling back, the operator will get ready for the 
next mold so the flask can be placed as soon as the 
pattern is rolled back. 

Only seconds are required to replace a pair of clamp 
spools with a pair of the right height when changing 
patterns. 

Jolting will be started by pressing a button and stopped 
automatically after a predetermined number of jolts 
have been made. The time cycle can be adjusted quickly 
to change the number of jolts. 

Automatic rollovers are available in sizes from 1,000 
to 12,000 pounds capacity. 


Automatic controls can be added to late model roll 
overs now in operation. Write for details giving model 
and serial numbers 
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a foundry as the sand shop 
If there is any way that the Die 

Casting Committee and the Perma 
nent Mold Committee of the AFS 
Light Metals Div. could be reac 
tivated, I would like to see progress 
in this direction. 

LEONARD GREENFIELD, Plant 

Mer. 
Samuel Greenfield Co., In« 
Buffalo, N.Y 


Between 1952 and 1954 the propor 
tion of aluminum castings pro 
duced in sand dropped from 38 to 
25 per cent, while die castings rose 
from 32 to 38 per cent and perma 
nent mold castings from 28 to 35 
per cent. AFS is editing a book on 
die casting. While articles on die 
casting and permanent mold cast 
ing have appeared in MODERN 
CASTINGS and TRANSAC 
TIONS from time to time, failure 
to publish more has been due to 
the reluctance of authorities to di 
vulge information or prepare ma 
terial for publication Editor 


11 Rules Simplify Drafting 


Drafting ume can be cut 40 to 
50 per cent by following the rules 
below according to J. H. Bergen, 
standards administrator of the en 
gineering division, American Ma 
chine & Foundry Co., New York 

1. Use description to eliminate 
delineation 

2. Use description to eliminate 
projected views 

3. Omit elaborate, pictorial, o1 
repetitive detail 

1. Use keyed legend to indicate 
nuts, bolts, and other hardware 
Show outline only where necessary 
to indicate position 

5. Only use dotted lines to add 
clarification 

6. Only use cross-sectioning to 
add clarification 

7. Use symbols to indicate vari 
ous hole sizes. 

8. Avoid the use of hand letter 
ing. 

9. Avoid the use of arrow heads 

10. Use datum lines. 

11. Make free-hand drawings 
where possible. Use cross-sectioned 
board cover 


aa Ciurcie No. 94, pace 79-80 
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Howard F, Taylor has been named 
American Brake Shoe Company 
Professor of Foundry Metallurgy at 
Massachusetts Institute of Technol 
ogy. The company established this 
chair in the engineering school spe 
cifically for Taylor who is now pro 
fessor of metallurgy and director of 
the M.I.T. foundry laboratory. In 
announcing the new chair, Dr. C 
Richard Soderberg stated that it 
the life work of Pro 
fessor Taylor, who more than any 


recognizes ™ 


one else, has infused into the field 
the spirit of scientific methods and 
research.” Previous awards honor 
ing Taylor's contribution to foun 
dry research include the first Peter 
L.. Simpson Gold Medal awarded 
by the American Foundrymen’'s So 
ciety and the Army-Navy Distin 
guished Civilian Service Award. 
Professor Taylor is co-author of a 
basic textbook, Metallurgy for En 
gineers, and of another, Foundry 
Engineering, to be published early 
next year. 


Dr. Clarence E. Larson has been 
appointed vice-president in charge 
of research for National Carbon 


Co., Cleveland. 





B. D. Claffey 





D. L. Crews 


get personal 


B. D. Claffey has been appointed 
general manager of the G.H.R. Di 
vision of Dayton Malleable Lron 
Co., Dayton, Ohio. He has been 
serving as general manager of the 
company’s Ohio Malleable Divi 


sion 


David C. Ekey has lett Pennsyl 
vania State University after 4 years 
as assistant professor of industrial 
engineering to become director of 
Lebanon Steel Foundry’s expanded 
foundry research department, Leb 


anon, Pa 


Donald L. Crews has been named 
director of applied research and 
development for James B. Clow & 
Sons, Inc., Chicago. Before taking 
this position, he was associate pro 
lessor of metallurgical engineering 
at the University of Cincinnati 


Russell T. Lund has been made a 
vice president of National Carbide 
Co., Calvert City, Ky 


H. C. Esgar, for the past four years 
a staff member of Foundry Educa 


tional Foundation, has been named 





H. F. Taylor 





THE SOLUTION TO YOUR 
MARKING PROBLEMS 





MARKAL 


Puintstiks 





For Marking HOT SURFACES — up to 2000° F. 


Stee! ingots, welding, heat treated metal. 


COLD SURFACES —as low as — 50° F. 


Any surface, wet or dry, icy, rough or slick 


A complete line of PAINTSTIKS 
offers the selection of the correct 
marker for any given job. 


The wide variety of Markal Paintstiks 
makes it possible to correctly mark your 
products knowing that the mark will be 
permanent or can be removed when 
you want it. Temperatures, hot or cold, 
are no problem as there is a Paintstik 
for all conditions. Hot castings for 
example can be marked and immedi 
ately immersed in cold water bath with 
out defacing the markings. Paintstiks 
provide a mark that remains highly 
legible, adheres to the surface and will 
not run, char, flow, discolor, peel or 
crack. Specify Markal Paintstik the next 
time you order 
FREE SAMPLE UPON REQUEST 





Here are a few of the 
many uses 


V Marking hot castings 
V Marking billets (cold) 


V Marking cold plates for 
identification 


V Marking parts to withstand 
range of annealing tem- 
peratures 


V Marking steel ingots at 
1600°F 


V Marking hot metal slabs 


V Marking guide lines for 
torch cutting and welding 


V Marking metal parts 


V Marking in color for iden- 
tification and coding 


For special problems, write for engineering aid 


COMPANY 


3093 WEST CARROLL AVENUE, 





Ciurcit No. 99. 35 


THE MARK OF QUALITY 
MARKAL PAINTSTIKS 


CHICAGO 12, thttinoors 


act "at 
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This monolithic roof of TAYCOR Ramming Mix is for 
a 1000-lb. basic direct arc furnace used to melt a variety 
of heat-resistant alloys, Furnace operates 16 hours daily 
at temperatures as high as 3400° F, Extensive tests have 
been conducted to improve roof life for this severe ap- 
plication. The result of these tests proved TAYCOR 
Ramming Mix lasted two to three times longer than any 
other refractory. TAYCOR roof life varies from a low 
of 200 heats to a 900-heat record high, depending upon 
the alloy being melted. 

TAYCOR is our trade name for Corundum-base super- 
refractory brick, special shapes, cements, patches and 
ramming mixes, The outstanding properties of 


Exciueive Agents in Canada: 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 
Hemilten and Mentreal 





REFRACTORIES SINCE 1864 ¢ CINCINNATI *« OHIO «© USA 





TAYCOR are exceptional refractoriness, high hot load 
strength, superior resistance to mechanical abrasion and 
attack from iron oxide. 

These properties make TAYCOR the ideal refractory 
for hearths, piers, slot bottoms, front walls, skid rails 
of forge, heating and heat-treating furnaces . . . for small 
basic direct arc furnaces operated at higher-than-normal 
temperatures, requiring long heats . . . for linings of 
indirect arc furnaces . . . for rammed crucibles of high- 
frequency induction furnaces, Put TAYCOR to the test 
in your furnaces, For further information, write direct 


or call in a Taylor field engineer. 
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district manager of Materials and 
Methods for eastern Ohio and west 


ern Pennsylvania 


E. Harold Mitchell, 


been appointed field director of 


Detroit, has 


the Gray lron Founders’ Society 





E. H. Mitchell 


Prior to his appointment he was 
sales engineer for the Weatherhead 
Co., Cleveland 


Leon H. Decker has been promoted 
to assistant works manager ol the 
foundries and pattern shops in 
group, Allis-Chalmers 
Manufacturing Co., Milwaukee 
Decker had been general superin 


dustries 


tendent of foundries and pattern 


; 


L. H. Decker 





shops at the firm's West Allis works 
He is a past director of the Wiscon 
sin Chapter of the American Foun 
drymen’'s Society 


John O. White has been named 
sales engineer, foundry department 
Baldwin-Lima-H amilton Corp 
Philadelphia 


A. L. Fruchtl has resigned after six 
years as resident manager of U. 5S 
Foundry’s 


Pipe & Birmingham 









\la., plant to join W. Thomas Bar 
\ssociates, Birmingham 


Richard C. Campbell has joined 
Metal & Thermit Corp., New York 


as metallurgical sales engineer 


Thaddeus Giszczak and Paul B. 
Guilford have been promoted to 
new positions at General Motors 





T. Giszezak 


Central Foundry Division, Dehi 
ance, Ohio. Giszczak leaves the posi 
tion chief metallurgist to become 
factory manager while Guilford ad 
vances to the post of chief metal 


lurgist 





Lank-Belt Company reports: Sharper detail, 
smoother finish with Resinox 736 


MONSANTO'S PHENOLIC RESIN HELPS DELIVER MORE GOOD CASTINGS FER TON OF METAL FPOURED 













P. B. Guilford rhe superior performance of Resinox 736 has been demon other resin now available, Link-Delt reports wetting caat 
strated again in one of the nation’s leading foundries ings With sharper detail and amoother finish. Machining 
mst are vreati miuced oft liminated ta 

Shell Process, Inc., Chicopee, Mass., In a three-year test at Link-Belt Company's Ewart plant ~~ or ' : en elimina together 
has announced the appointment of in Indianapolis Resinox 736 proved to have the right With the economy and quality of shell molding depending 
the following sales representatives combination of properties to shell mold precision part ao much on the ‘ , ined, it will pa you to specif 
Thomas Barr, Fred W. Fuller, at fast produc tion rates Resinox 736 
Herbert H. Klein, Robert F. Gu- Molds bonded with various resins were compared for For a complete line of shell molding, core binding and sand 
10n, Joseph G. Risney, Edwin A. speed of investment, speed of «¢ ure, dimensional stability, col ditioning resins that are research-—cde eloped and «he j) 
Swensson, E. C. Troy, H. Howard tensile strength and resistance to heat shock. The experi tested te eet ve eetla « ' 

: | m ir need rite Monsanto Chemical 
U pdegraff, and Otto Rosentreter. ments proved Resinox 736 did the job better than any Compat Plastics Division, Dept AFI, Springfield 2, Ma 


W. H. Boom has been appointed 
chairman of the board, G. Dikkers 


j 


RESINOX: 























Sprockets cast by Link-Belt ¢ 
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MONSANTO 


in Resinox-bonded shell molds requ 
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No matter which of METAL BLAST’S 
three abrasives you choose for 
your blast-cleaning requirements 
—you'll get unexcelled efficiency 
and economy. For these are good 
abrasives—made of top quality 


materials, on modern equipment, 
with the greatest of care. If you 
aren't fully satisfied with the 
abrasive you're now using, why 
not try one of these three? Send 
in your trial order today! 


METAL BLAST, wwe. 


872 EAST 67th STREET + CLEVELAND 3, OHIO 


TrHerRe's a METAL BLAST aerRasiv 
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FOR EVERY CLEANING REQUIREMENT 
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& Co. N. V., Hengelo (O), Ihe 
Netherlands. W. B. K. Boom and 
W. Muller have been named as di 
rectors. 


J. Dean Herman, chief chemical! 
engineer, Gerald A. Munson, chiet 
mineral engineer, and John Talley, 
Sr., branch manager, are the latest 
organizational changes announced 
by Lithium Corporation of Ameri 
ca, Inc., Minneapolis. 





L. F. Williams 


Lawrence F. Williams has been 
elected president of Cooper-Bess« 
mer Corp., Mt. Vernon, Ohio 
James E. Brown, treasurer of the 
company, was elected to serve also 
as secretary, replacing Williams 





Jas. E. Brown 


Dr. Jacob O. Kamm has been 
elected president of the Cleveland 
Quarries Co, Amherst, Ohio, and 
its subsidiary, Silica Chemicals, In 
He was previously executive vice 
president of the firins. 


William M. Oliver has been ap 
pointed process development engi 
neer at Acheson Colloids Port Hu 
ron, Mich., plant. He replaces Bart 
Dickey who has been promoted to 
production manager 





W. ©. Truckenmiller has been ap- | 


pointed assisant technical director 
ot Albion Malleable Iron Co., Al- 
bion Mich. Also announced is the 





W. C. Truckenmiller 


mignment of E. F. Chojnowski 
as research metallurgist. 


William R. Robinson has been 
inade district salesman for Syntron 
Reading Sales Co. and E. W. Ras- 
mussen has been made district sales 
man for Syntron San Francisco 
Sales Co 


Samuel T. Page has been named 
director of the chemical department 
of Sam Tour & Co., Inc., New York 
Dr. Gregory Pantchenko has been 
appointed assistant director 


ORO a 





E. L. Penn 


Edward L. Penn has been ap 
pointed field service engineer by 
Shallway Corp., Connellsville, Pa. 


P. J. McDonough has been ap 
pointed safety director of Semet 
Solvay Div., Allied Chemical & 
lve Corp., New York 





Don't Gana 


with lron 


a 


Use Famous CORNELL cupona riux 


Gray iron and malleable iron foundries with cupolas 
pride themselves on quality metal-—know a fluidizer 
is a must! That’s why so many insist on Famous Cor- 
nell, the metal-purifying flux that eliminates foreign 
matter from molten iron by increasing slag flow off. 

Once you have used Famous Cornell Flux you'll be 
pleased at the improved tensile strength of your cast- 
ings and how easy they are to machine. Famous Cornell 
Flux also reduces patching downtime by imparting a 
protective glazed surface on cupola linings. 

Write for Bulletin 46-B and a sales engineer to show 


you how Famous Cornell Flux can help you. 








QUALITY 


* 


* 
— 


No Gamble when you 
use Famous CORNELL 
Aluminum and Brass Flux 


Makes metal pure and clean 

Permits use of more scrap without danger of dirt, 
porous places of spongy spots, due to dirty metal 
Thinner, yet stronger sections can be poured. 
Metal does not cling to the drow as readily. 
Crucible or furnace linings are kept clean and 
preserved 

Cleanses molten brass even when the dirtiest bros 
turnings of sweepings ore used, 

Saves considerable tin and other metals. 

Forms @ purtect covering over the metal during 
melting, prevents oxidation and reduces obnoxsious 
gates to o great extent 


Write for Bulletin 46.A 








Ue CLEVELAND FLUX Genfpany 


1026-40 MAIN AVENUE, N.W. + CLEVELAND 13, OHIO 


Manufacturers of Iron, Semi-Steel, Malleable, Brass, 
Bronze, Aluminum and Ladle Fluxes —Since 1918 
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At shakeout stations, oscillating motion 
of conveyors breaks sand from flask when 
flask is set on grids extending up through 
floor. Sand and castings fall into oscillators, 


Gets MULTIPLE-DUTY with 
LINK-BELT Oscillating Conveyors 





ee 





Positive action provides shakeout, 


is cooling, separating and conveying of | 
sand and castings at Lakey Foundry 





eRE'S proof that the positive action of Link-Belt 
Oscillating Conveyors is not affected by surges. 
The installation at Lakey Foundry, Muskegon, Mich., 
has 440 fe. of oscillating conveyors performing multi- 
ple duties in handling 185 eph of sand and castings. 
Five 48-in, wide oscillating conveyors in this system 
are located under the floor. All have shakeout grids 
integral with the trough and extending above the 
floor, Grid units function as tight-flask shakeouts, and 
sand and castings drop to conveyor trough. The fifth 
conveyor is double-decked. Sand conveyed on the lower 
deck passes under a magnetic pulley to remove metal, 








CONVEYORS AND PREPARATION MACHINERY 


Circir No 
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Link-Belt double-deck oscillator is fed b 
four other conveyors in tunnel. Top deck 
carries castings; lower conveys sand un- 
der magnetic pulley to bucket elevator. 


BELT 


104 


then is discharged into a bucket elevator. Castings on 
the upper deck are discharged to inclined oscillating 
conveyors for cooling and delivery to core shakeout. A 
flat-top oscillating conveyor above the floor is used for 
picking and sorting. 

Link-Belt equipment and engineering experience — 
which have produced installations handling up to 450 
tph — can bring similar high productivity to your own 
foundry. For facts on Link-Belt Oscillating Conveyors, 
call your nearby Link-Belt office or write for Book 2444. 
These conveyors in standard 36-in. wide sections are 
available from local stocks 


the cores, Capacity is 35 tph. 


LINK-BELT COMPANY: Executive Offices, 407 
N. Michigan Ave., Chicago |. To Serve In 
dustry There Are Link-Bele Plants and Sales 
Offices in All Principal Cities. Export Office, 
New York 7; Canada, Scarboro (Toronto 
14); Australia, Marrickville, N.S.W.; South 
Africa, Springs. Representatives Throughout 

the World. 1.08 
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Worker sorts castings from 54-in. flat 
top sorting oscillating conveyor, after 
the Link-Bele shakeout has knocked out 








H. Bornstein, retired director ol 
laboratories, Deere & Co., Moline 
Ill., and a past president of the 
American Foundrymen’s Society, 
has been named temporary secre 
tary of the AFS Alumni Group to 
fill the gap left by the death of R 
k. Kennedy, AFS secretary emeri 
tus,. and secretary of the Alumni 


Group 





Western spirit prevails as Roy W 
Schroeder, associate professor, Uni 
versity of Illinois, visits Electric Stee! 
Foundry Co., Portland, Ore. Shaking 
hands with Professor Schroeder is 
Harold Gowing of Electric Steel 
At right is Harry Czyzewski, 
Metallurgical Engineers, Inc., chair 
man of the AFS Oregon Chapter 





Pointers are offered James L. Leach, 
associate professor of mechanical 
engineering, University of Illinois, 
during the college professor sum 
mer employment program at Cater 
pillar Tractor Co., Peoria, Ill. He is 
discussing @ cupola operations re 
port with F. K. Butterfield, gener- 
al foreman, foundry conversion 





Looking 

... for new production ideas? 
Circle numbers on Reader Serv 
ice cards (page 79-80) to get 
more information on products 
and services described in Prod 
ucts & Processes and For the 
Asking. 
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University of California 


(Berkeley) 





engineering building where first 


educational work on West Coast under FEF sponsorship will be conducted 


Foundation Now Active Coast to Coast 


@ With the inauguration this fall 
of Foundry Educational Founda 
tion programs at the University of 
Kentucky 
of Illinois (Urbana and Chicago), 
and University of California (Ber 
keley) , FEF has spread its influence 


(Lexington) University 


from coast to coast and has brought 
the number of participating schools 
up to 16 

The program at California will 


be under the direction of Prof, | 
Paul DeGarmo, assistant dean, Co} 
lete of Engineering, and Prol 


James S. Campbell, associate pro 

fessor, Mechanical Engineering. 
At Kentucky, Prot. C 

Mining & Metallurgical 


S. Crouse 
head of 
Engineering will be in charge, as 
sisted by Dr. Roy | 


ate professor in the same depart 


Swilt, associ 


ment 

Prof. N. A. Parker, head of Me 
chanical Engineering will supervise 
the Illinois program at the down 
Prot 


J. L. Leach, associate professor in 


state Urbana campus with 
the same 
foundry 


Undergraduate Division, Prof. R 


department teaching 


courses. At the Chicago 
W. Schroeder, associate professor of 
Foundry and Pattern Design will 
conduct the program under the di 
rection of Associate Dean Fred W 


l resise 


Assisting the schools in develop 
ing their cast metals programs will 
be Industrial Advisory Committees 
ol representatives of leading found 
ries in the area of cach school 
hhh 


gram fosters education in the field 


Organized in 1947, the pro 


of foundry science, engineering, 
and practice in colleges and uni 
versities and encourages and assists 
this educa 


students in) acquiring 


tion. Approximately scholar 
ships are granted annually 


three 


schools, in addition to the 
affiliates, are: Universi 
Cor 
State 
Stat 
together 
Massachu 


new 
ties of Alabama, Cincinnati, 
Michigan, Michigan 


State, 


nell 
Ohio 


Purdue 


Pennsylvania 
and Wisconsin 


with Case, Illinois, and 
I echnology 


Mines 


setts Institutes of 
Missourt School of 


Accident Data Published 


“Accident Facts a 
yearbook published by the Nation 


statistical 


al Safety Council, is now available 

Twenty pages are devoted exclu 
sively to occupational accidents 

Iecident bacts 


aA copy 


1s priced at 75 
cents (less for quantities) 
and can be obtained by writing the 
National Safety Council, 425 N 


Michigan Ave., Chicago 11, Il 


/ 


/ 


' 

\ 
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circvlor or strip chart 
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So confident are we that you will be ¢ 
satished with the benefits obtained, that we offer 
the MOIST RECORDER on @ 
without obligation 
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’ Company 
@Uitd 
Addrew 
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‘Cimcus No. 124, race 3 
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,éley PERMANENT RECORDS 


There's a model for either \ 
' 


recording 


— 


No other single factor causes more variation in molding 
tions and casting quality than fuctuatior 


content of molding sand 


The MOIST RECORDER tests and records the moisture 
content of sand in bin, h pper of on & Moving fveyor 


it doesn't miss a batch 


A continuous record gives your foundry an exact basi 


for correlating moisture variations with casting re t 
Signal lights automatically indicate if sand z 
above or below the desired moisture ntent Audible 
alarms may be employed if desired 

The DIETERT DETROIT MOIST RE ROER utilize 


the proven, reliable high frequency Capacitance 


method of moisture measurement The t 


self-contained, compact, easily installed 
mopletety 


1-day trial basis 


SAND MOISTURE 















HARRY W. DIETERT COMPANY AF 
9330 Reselewn, Detreit 4, Michigan 


Rush me details on the Moist Recorder and your 30-day trial offer 
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Good Business Forecast 
U | By Machine Show Activity 
FA N N F H | rhe biggest single impression 
that the September National Ma- 


chine Tool Show in Chicago gave 
to Mopern CAstincs inquirers is 


P ‘ . ‘ P that business is terrific and getting 
nrovid caution adivaukagen in woothor chilla | sen veuer 

P — —, Ac the beginning of 1955 pros 
pects were good and machine tool 

builders were optimistic—but they 
still did not look for record activity 
Indications at the Machine Tool 
Show were that the exhibitors’ to 


tal business may not even be as 
high in 1955 as it was in 1954 but 





this is because of the year’s slow 
start. As of October |, machine tool 
builders were tremendously busy, 





Sufficient volume to insure current sales were substantially 

uniform solidification | r 
‘ : ahead of the same period of 1954, 

between center and outer 

Pratt? and most companies were quoting 


four to six months delivery time 
Several machine tool builders 

said their backlog of unfilled orders 

was double that of a year ago. For 


P 
square section can be placed 

' baal ; the industry as a whole, the order 
Te Ml ale ll ie i ee Completely eliminates all " k] 5 4 tl i 
‘ r 7 AC oy Aas 0 ‘ 

there is always a sharp sur piging’” by wee of eran va yw was 5.4 months in mi 

face on top size chill \ugust compared with 3.2 months 


the year before. 


If any trend was to be noted in 





the type of equipment sold it is a 
trend toward automated equipment 
and also for equipment with auto 


scientifically designed to produce proper chilling at lowest cost matic loading and unloading de 


vices or attachments. The big aim 





of buyers is to save man power 





Fanner Superchills are superior in the pouring operation not only because of its rising cost 
because they are scientifically designed to produce proper but also its increasing shortage 
chilling without ‘‘blows"’ . . . without ‘kicking away”... . perene. one spodetined or» | With machine tool buying cur 
without defects, The top surface has a tapered point which Fanner's Vochnical Service Division eve ail < calli aa ad  . nit 
is enveloped gradually as molten metal rises in the pouring avelistlo fer coneuitetion, without |, Se? Pee eS 8 ew ren 
operation , .. allowing ample time for gases to escape before renee we protieny oF oreeinas than any person or survey had fore 
more inticete costings; orm eg bar cast, the major impetus is the ex 
aes eatin coduting mashining end pectation of even better business in 
improving finish — both in ferrous and 1956. Manufacturers and foundry 
non-ferrous castings. Take advantage men who felt that business activi 
of the research and development work ty had reached a plateau or was de 





clining, had reduced their orders 
direct to absolute requirements. But ex 

Superchill is submerged and fused, (See cross section), The — 

center section is square so that the Superchill can be placed 

in a horizontal position in such a way that there is no flat 


pectations of even better business 
in 1956 has caused a complete re 








surface at the top but a corner at all times. Square headed | vision in thinking about machinery 





tacks in the core box or on the pattern are used to indicate needs. 

position, Frequently, when a round chill is used, fusion is not ; Industrial sales as a whole are 
o " " Fine Fanner Superchilis are made in a wide vari- . 

complete, and when drilled, the chill turns with consequent Salli chads Gud thagen =~ ensndied o: canpered running 18 per cent higher than 

breakage. The square Superchill cannot turn . ao and its They provide better surteces fer molten motel te in the same period of 1954 

corners aid in fusion, lf you do not have complete information join with end mere chilling velume per pound Prices of machine tools and 

on these exceptional Superchills, write for details today. They have universal use throughout industry. equipment are about 5 per cent to 


10 per cent higher than a year ago, 


THE FANNER MANUFACTURING co. without including the addition of 


increased electronic operating con 
Designers and Manufacturers of Fine Fanner Chaplets and Chills trols and 


BROOKSIOE PARK CLEVELAND 9, OHIO wieme 
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® More th: 
passed thre 
General Me 
cago betore 
25. Anda g 
metal cast 
witnessed « 
strations in 

All visito 
sion part olf 
gold styron 
lion which 
working de 
hibit. The 
illustrate tl 
expendable 
Wax proce 
process Wa 
in an exhib 
illoy blade 
cralt engine 

Part ol 
cluded a tu 
Comparato 
killed lave 
how the du 


bine blades 


NO self respecting lion would want his mane mar 


cent peneti 


celled in this fashion, but the artist liked it, so Leo got trated one 
procedures 


the new look. Your core room can have a new look too i Bais 


if a strong oil like Linbond is used. Bet on the best and permanent 
: ‘ produced a 
watch that pile of scrap cores disappear. Linbond does ae 
spec ion co 
it every day. It has all the strength that can be built into tives. The 
directly = tre 
(M's Elect 
trolled oven. Write us for Bulletin No. 6 and see how { 


a core binder and it offers peak protection for an uncon- 


aC range, 


Linbond compares with Linseed in tests by Dietert. Phe alur 
resistance 


The newest member of our Linbond family is a fast poured by | 


baking oil—Linbond FB 72. Are you crowded for more manent me 


) cover was t 


oven capacity? Do you need to get the cores through 


ind trimme 
fuster? Well, this is one answer and a sure one, too. You Stational! 


can measure a real saving in baking with Linbond sand and d 
Not in tl 


in a genera 


a a a a oT a a gaining top strength and (b) the long level time-line over working tr 
through the courtesy of the Detroit Institute of z . 5 : demonstrat 
Aris, It dates from the T'ang Dynasty, A.D. 618 which this strength is sustained. Linbond FB is our new re 

907, We will he glad to furnish a detailed dex rip ol gate des! 


tion of this grand old work of art if you write us hrand for this brand new oil. how bubble 


IB 72. Write us for a chart showing (a) its speed for 


design but 
in the pour 
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Show Casting Processes 
At General Motors Powerama 


B More than two million visitors 
passed through the gates of the 
(General Motors Powerama at Chi 
ago betore it closed on September 
25. And a goodly share of these saw 
metal cast for the first time and 
witnessed other foundry demon 
strations in GM's Fabricast exhibit 

All visitors to the Fabricast Divi 
sion part of the show were given a 
gold styron plastic key chain medal 
lion which was made as one of the 
working demonstrations of the ex 
hibit. The medallion was cast to 
illustrate the first step in making 
expendable patterns for the “‘lost 
Wax process This investment 
process was demonstrated furthes 
in an exhibit of heat-resistant heavy 
illoy blades and vanes for jet ai 


cralt engines 


Part of the demonstration 
‘luded a transcriber machine and 
Fromparator table operated by 
skilled layout men to demonstrate 
how the dimensions of the cast tur 
bine blades are checked. A thuores 
rent penetrant display also illus 
trated one of Fabricast’s testing 
procedures 

Ihe foundry exhibit included a 


permanent mold machine whic! 


1 
produced aluminum crankcase in 
ypection covers for Diesel locome 
lives. The castings were shipped 
lirecthy from the Powerama to 
GM's Electro-Motive Division at 
LaGrange, Ill 
The aluminum was melted in 
resistance melting furnace and 
poured by hand ladle into the per 
manent mold machine. The cast 
over was removed from the mold 
ind trimmed in a shear dic 
Stationary displays demonstrated 
and and die casting 
Not in the Fabricast exhibit but 
ina general research exhibit was a 
working transparent model which 
lemonstrated some of the problems 
tf gate design. The model showed 
how bubbles formed with poor gate 
lesign but not in good gate design 
in the pouring of Alloy GMR-255 
Phe Fabricast exhibit occupied 
1000 sq ft and products were from 
the division's plants at Bedford, 
ind., and Jones Mills, Ark. This 
(>M division contributes castings to 
1) General Motors divisions and to 
4 number of independent firms 
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IT’S EASY TO USE... you can 

add all your Moly in the 

.. without changing 
your accepted melting practice 


IT’S POTENT... a few points 

of Moly give you improved 
properties...added streng 
neat resistance .. 
resistance...resistance to wear 


IT'S AVAILABLE... now and 


in the years to come. 


Let Moly prove it can give 
you a competitive a ivantage — 


better parts for less 


For engineered castings 
get better result: 
If you would like to add your 
name to our mdilling 
series of leaflets on Moly Iron 
address Department 20, 
Climax Molybdenum Company, 
500 5th Avenue, New York 36, 
N. Y. The first leaflet is now 
ready for you. V 
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Fig. 1 


EMENT 


Effect of slow heating and cooling on cast iron structure. 


HOW T0 


HEAT TREAT GRAY IRON 


Four ways to help iron castings meet 


a gray iron casting has so 
and dis 


@ Cine 
lidified the amount, 
tribution of the graphite phase, a 
vital factor in controlling proper 
defined and re 


size 


tics, 15 essentially 
sistant to change by any commer 
cial heat treating procedures 

In general, the development of 
maximum properties is only prac 
tical in where (1) a good, 
well-distributed, small graphite 
flake, and (2) a fully pearlitic ma 
trix have been developed according 
to improved modern foundry prac 
is only with irons of this 
that we can discuss the 
profound effectiveness of heat 
treatment and the resultant devel 
opment of established physical and 
mechanical properties that can in 
terest and be accepted by the de 
sign or materials engineer 
* Main objectives in heat treat 
ment of iron castings include: 

1. Annealing for stress relief 

2. Heating and quenching for 
full hardness 

‘8. Heating, quenching, and draw 
ing to increase strength and tough 


rons 


tice It 
character 


ness 


i. Surface or hardening 


lo« al 


30 


modern industrial demands 


with torch or electric induction 
heating 
machin 


these 


Annealing to 
ability is often 
objectives but generally cast irons 
have tree machining qualities 
which are one of their outstanding 
Any necessity to ob 


improve 
included in 


characteristics 
tain further improvement, often be 
cause of the presence of hard spots, 
stems from poor selection of cupo 
la metal and such annealing treat 
ment can seriously impair the me 
chanical properties of the graphite 
pearlitic engineering Nor 
malizing, heating above the critical 


irons 


temperature followed by air cool 
ing, has little 
with iron castings 


value or usefulness 


Theory of Heat Treatment 


The objectives of quench treat 


ments are related directly to the 
modification of the matrix of pearl 
ite structure and its effect on the 
properties of the irons 

Slow heating and cooling. Pure 
iron has a critical temperature at 
about 1650 F. Below this tempera 


ture carbon is essentially insoluble 
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Fig. 3 Methods of quenching and their relation to S-curve show va- 
riety of heat treatments possible. Curves are for iron-carbon alloy 
in the iron, termed apha iron or nary system (Fe-C) we find a critu 


ferrite 
about 0.8 percent or more carbon 


can 


termed gamma or austenite 
carbon present the critical temper 
ature is lowered 


cal range around 1550 F (Fig. 1) 


\bove the temperature 


Thus, on heating a gray iron 


iron, casting no structural change is evi 


With 


be dissolved in the 


dent until this critical range is 


reached when the alpha iron trans 


and with the bi forms to gamma and the pearlitic 





OA sae 





carbide is taken into solution with 
the formation of austenitic 
solution. On slow cooling the sim 


solid 


ple solid solution of carbon in iron 
is retransformed to pearlite as it 
passes down through the critical 

the 
graphite since this phase essential 


No mention is made of 
ly takes no part and is not subject 


to modification by this heat treat 
ing cycle. 
For simplicity we have initially 


omitted consideration of the silicon 


content of cast trons. Apart from 
founding technology it may be 
stated that the prime effect of sili 
con in heat treatment is (a) to 


raise the critical temperature range 
and (b) to reduce the stability of 
the pearlitic carbide 

Slow heating followed by 


cooling through the critical is rare 


slow 


ly recommended and in high sili 


con irons ol heavier section slow 


cooling through the critical may 
result in graphitization with sep 


aration of some free ferrite and seri 


ous impairment of strength and 
wear resisting qualities of these 
irons 

Coventional quench hardening. 
If we should again slowly heat 


above the critical and then rapid 


ly cool by quenching the pearlite 
transformation is suppressed and 
transtorms to 
100 F down 
Simple ex 


the soft austenite 


martensite from about 


to room temperature 


pansion and contraction curves can 


best illustrate these two well 


known examples of control of 


phase changes by rate of cooling 


(Fig. 2) 
When an 
slowly and progessively 


iron casting is heated 
it expands 
until it reaches the critical range 
\s the alpha transforms to gamma 
iron and the pearlitic carbide pass 
es into solution, contraction occurs 


I here 


follow Ss 


with increased temperature 


after, normal expansion 
On slow-cooling the reverse of the 
cvcle takes place 

However on rapid cooling (Wa 
ter quench) the austenitic pearlite 
transformation is completely sup 
pressed with progressive contrac 
100 F when the 


austenite spontaneously translorms 


tion down to about 


to hard martensite with profound 
increase in volume 
ol the casting 

It will be that 


ing and cooling results in a slight 


expansion or 


noted slow heat 


increase in dimensions of a cast 


ing whereas quench-hardening pro 


duces marked expansion in the 
100 to room temperature range 
The latter illustrates why consid 


erable care is necessary in quench 
ing castings ol complex shape be 
cause of the high quench stresses 
developed. It also emphasizes why 


im immediate draw is recommend 
ed to reduce the possibilities ol 
spontaneous cracking 

Interrupted quench treatments. 
Modern 


attention to 


heat treatment demands 


some austempering 
or interrupted quench treatments 
This is most simply portrayed by 


use ol a standard § type isothermal 


curve (big 4) The slow cool is 
typihed by curve f, the water 
quench by curve B 

\ martemper hardening curve 


() depends on rapid cooling from 
ibout 1575-1600 F through the crit 


cal by quenching in a liquid bath 


it about 450 F, holding for a short 


period for temperature equaliza 


tion with relief of thermal stress 


ind then air cool for the austenite 


martensite transtormation 


In the daustempering treatment 


the rapid cooling trom the austen 
itizing temperature ts eflected by 


quenching in a bath at between 
Zz 


perhaps 600 and 750 F, holding un 
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hardness has resulted in the use of 
tests (Jominy hardenability) to de 
termine depth of hardening under 
standardized and reproducible con 
ditions 

in the Jominy test a l-in, diame 
ier bur is austenitized above the 
critical and a water quench direct 
ed on one end of the bar, Rockwell 
hardness readings made along a 
ground surface on the side of the 
bar provide an index of depth of 
hardening as illustrated with tests 
on process Won Castings repro 
duced in Fig. 5 

It the test bars are sectioned ver 
tically, polished and etched, the 
depth of hardening is clearly in 
dicated in Fig, 6, From the Jomuiny 
curve chart (Fig. 5) it may be 
noted that the cooling rate through 
the critical of the particular iron, 
must exceed about 25 Ff pe second 
in order to suppress the pearlite 
transformation and thus assure de 
composition of the austenite to file 
hard martensite 

The rate at which a casting cools 
will be governed by the size of the 
castings lor any given quenching 
medium—water (severe quench) o1 
oil (a medium quench), Unalloyed 
irons will usually fully harden only 
in sections approximately | in, or 
less. For heavy sections, suitable al 
loying is mandatory in order to re 
duce the critical cooling velocity, 
This is necessary to full harden 
heavier sections and even to pro 
mote full surface hardening ol 
heavy sections 

Stress relief treatments. One ol 
the most widely used heat treat 
ments in the gray iron foundry in 
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Depth of hardening is shown on polished and etched sections. 
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dustry is stress relief to eliminate 
or reduce to a low level the locked 
up casting strains resulting from 
differential rates of solidification in 
a casting (particularly one of com 
plex shape), and from the restric 
tion to metal shrinkage and con 
traction of the sand mold or inte1 
nal cores. Casting stresses are al 
ways present but we are frequent 
ly not cognizant of the fact un 
less the stress exceeds the tensile 
strength of the iron, particularly 
where this is a matter of poor de 
sign (Fig. 7) 
Cooperation between foundry 
and materials engineers can usual 
ly overcome this problem with re 
design towards section uniformity 
Since we usually demand maxi 
mum stress relief in association 
with minimum 
hardness and tensile strength, care 


impairment of 


must be taken to heat below the 
critical range (Fig. 1). The exact 
time-temperature requirements will 
depend on the character of the 
iron, especially its structural stabil 
ity below the critical range, but a 
temperature of 1000-1100 F is usu 
ally satisfactory (Fig. 8). The tem 
perature is much more important 
than the time factor 

The deleterious effect that may 
result from carelessness in allowing 
the temperature to encroach into 
the critical temperature range is 
well exemplified in Fig. 9. With 
correct use of stress relief anneal, 
the results are shown as in Table 1. 


Practical Heat Treatment 
High strength irons are most fre 


quently subjected to heat treat 
ment for improved properties so 
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it must be recognized that the ma 
trix pearlitic structure is somewhat 
comparable to that of a carbon tool 
steel. The manganese content of 
the irons however may be two to 
four times that of simple tool steels 
with increased susceptibility to 
cracking on heating but especially 
with high severity of quench. 
\ccordingly, it is recommended 
to heat slowly to 1000 to 1100 F 
whether for stress relief or for sub 
sequent high temperature austen 





itization prior to some form of 
quench treatment as previously dis 
cussed, If the casting is to be hard 
ened then it is transferred from the 
low temperature furnace and rap 
idly heated through the critical 
range to 1575-1600 F. This tem 
perature is higher than that for 
tool steels, largely because of the ef 
fect of silicon on raising the critical 
and the effect of manganese is 
slowing down diffusion rates 

It is important that the pearlite 


INCORRECT DESIGN CAUSES CASTING STRAINS 
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Fig. 7 .. Poor design aggravates 
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liquid-solid shrinkage stresses 
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Fig. 9 Excessive annealing temperature cuts strength and wear 
carbide be taken into solution com loo OF oto prevent cracking and 
pletely for full hardening and at mamta full hardness and maxi 
the temperatures indicated, hold ium resistance to wear 
ing the casting until it blends with \ fact of extreme importance 
the color of the furnace is a sound to heat treaters and to materials 
practical rule for holding time engineers is that iron cast.ngs do 
Figure 10 shows an oil quench for not exhibit the simple linear rela 
full hardening which, with cast tion between hardness and tensile 
ings of suitable section, will pro found in carbon and alloy steels 
vide a file-hard martensitic struc Vhus on drawing above 400 F 


ture in a high tensile iron 
\lter quenching it is important 
to draw back immediately at about 


TABLE | STRESS RELIEF ANNEAL 
MAINTAINS MECHANICAL PROPERTIES 
Tensile Brinell 
Treatment Strength Hardness 
psi 
As Cast 56,200 24) 
4 hours 55,200 241 
ot 1100 F 
TABLE 2 INTERRUPTED QUENCH 
Tensile 
Test Strength Brinell 
No Treatment psi Hardness 
] Quench 1575 F 65.200 357 
into salt both 
at 600 F for 
10 minutes 
2 Quench 1575 F 83,400 321 
into salt bath 
at 600 F for 
5 hours 


1.2 diameter section of 
Type GA Meehanite 


there is a progressive drop in hard 
How 


and 


ness, as observed steels 


the 


ever, tensile strength 


toughness progressively increases 


as the temperature of draw is 


raised to 700-750 F. Thereatter, the 


strength, toughness and hardness 
traces follow a similar declining 
pattern (Fig. 11) 

\ustenitization for martempes 


md interrupted quench follows 


the same pattern as in the conven 


tional quen h treatment 


In interrupted quench treat 
ments the holding times in the 
600-750 F temperature interval are 


of prime importance but these can 
be defined accurately only by direct 


relerence to the S-curve 


of the different 
lable 2? 1 


eflect of holding time 


specitn 
gray iron 
illustrate 


the 


included to 


thre on 
hardness of a 


Alter 
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limited 


tensile strength and 


10.000 tensile 1) 


H00 | 


psi ion 


minutes at only a 
ol 


formed 


part the austenite has tran 


the acicular structure 


to 


the rest decomposed to martensite 


on ail cooling \lter 5 hours at 


600 F transformation is essentialls 


complete with resultant higher ten 


sile strength at a lower Brinell 


level 


hardness 


10 Oil quenching high 


Fig. 


In some instances electric mduc 


tion is to be prete rred since control 


tensile <« 


ast iron for full 
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ol powel ind current frequen Coie prime | 
permits an ettective rapid heating of surface hardening for increased 
fo a piven skin depth with tull eur resistance i opposed tor tie 
surface hardening on quenching conventional quench mad draw, | 
With flame hardening the progres the comparative absence of distor 
sive method, with the work moving tion or dimensional changes in the 
relative to the flame (or vice piece to br hardened 
versa), the spinning method or a Possibly the largest field of appli 
combination of the two are gener cation is in the hardening of the 
ally employed in the surtace hard Wit ind other parts of ric teanne ‘ 
} 
cning ol iron castings tools subject to excessive wear, Oi 
\ great deal of attention ha er us include local hardening 
been given to local flame and in of camshattes .cams, bushings, gear 
duction hardening of iron casting eu md the leading edges and 
but the general basi principle parts of cdi 
} 
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@ Melting tor investment casting 
normally is done with small indirect 
arc or induction furnaces. Although 
better quality control can be main- 
tained with these types of furnaces, 
melt size makes it virtually impossi- 
ble to build alloy steel heats by 
starting with the primary elements 
as is usually done in the sand foun. 
dry. 

The practice in the industry is 
to produce melts from pre-alloyed 
shot, pig, or wrought metal bar 
stock. While pig and bar stock are 
olten satisfactory for non-ferrous 
and experimental steel melting, the 
importance of close metallurgical 
control in production and its effect 
on the physical and mechanical 
properties of the castings has led to 
wide acceptance of specially pre 
pared pre-alloyed shot in the ferrous 
held 

Several COM panies now spec ialize 
in producing pre-alloyed shot for 
investment castings. Each heat is 
certified for chemistry and, when 
necessary, physical properties. 
This melting stock makes possible 
closer control of final chemical 
analysis assuring better response to 
heat treatment, 

Remelting prealloyed ferrous 
metals, however, does not eliminate 
loss of some alloying elements and 
pick up of others. Losses are usually 
compensated in one of two ways: 
by remelting a “souped-up” alloy 
or by adding the necessary elements 
during the melting operation. To 
maintain greater flexibility most in. 
vestment foundries prefer the latter 
method, 

Carbon is probably the most close- 
ly controlled element in structural 
steels since its primary function is 
to influence hardenability. Alloying 
elements such as chromium and 
nickel contribute strength, impact 
resistance, etc, Most common meth 
od for adding carbon is in the form 
of graphite. Although some loss of 
the addition is experienced (about 
25 per cent), rather good control can 
be maintained, 

We are using a 4 per cent car 
bon-iron standard in shot-granule 
form for making carbon additions 
to steel, The table indicates typical 
additions of standard tor corre 
sponding desired increases in car 
bon. In the case of induction 
melted heats, carbon additions can 
be calculated directly. However, in 
indirect are melting, carbon pickup 
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from the electrodes must be taken 
into account using a melting time- 
type of alloy parameter. 

Silicon is a volatile element which 
is subject to considerable loss dur- 
ing melting, It is known that silicon 
in molten steel has a voracious ap 
petite for hydrogen. Therefore, to 
avoid gassy metal and resultant de 
fective castings, fortification of sili 
con in master alloys is avoided. An 
other reason for maintaining low 
silicon in the prime shot is that it is 
an excellent deoxidizer and should 
be added just before pouring for 
best results. 

Minor variations of alloying ele 
ments other than carbon in structu 
ral steels have little effect on in 
vestment castings due to their rela 
tively small size. The ability to con- 
trol these alloying elements gets bet 
ter as the alloy content increases. 
The 400 and 300 series stainless 
steels are progressively easier to han 
die in this regard while the cobalt 
base and nickel-base alloys cause 
even less difficulty. Some fortifica 
tion is desirable to the extent of 
keeping the less stable elements to 
the high half of the permitted range. 
This practice is now standard for al 
loys used in investment castings. 

The physical quality of invest- 
ment castings, surface finish, dimen 
sions, and often intricate shapes 
have led the specifications engineer 
to expect adherence to closer metal 
lurgical control than required from 
the sand foundry. Sand castings of a 
structural type generally are speci- 
fied principally for physical proper 
ties. The investment casting foun 
dry, however, usually finds that se 
vere chemical and physical require 
ments must be met. This presents an 
inventory problem, In the 400 and 
500 series stainless steels, so many 
specifications exist for the same gen- 
eral type that to stock all these 
analyses is almost impossible. 

In approaching this problem, we 
analyzed the many stainless specifi- 
cations to see if closer metallurgical 
control by our supplier might pos 
sibly permit the production of stain- 
less master alloys to a narrower 
band of chemical range—a band 
common to all the specifications 
which we were called upon to com 
ply with. The result has been grati 
fying. 

The economies of the use of steel 
shot versus bar stock for investment 
foundry remelting has long been a 
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INVESTMENT CASTINGS: 
4% Carbon Shot 


Controls 


Melt Chemistry 


Shot permits closer control than 


other forms of melting stock and reduces amount 
and number of necessary additions. 


controversial issue. Undoubtedly 
something can be said for each. 
Some of the major considerations 
involved in the procurement and 
usage of steel include: 


@ Purchasing. Although it is true 
that bar stock at times can be pur 
chased at somewhat lower cost than 
its equivalent in shot, it is also true 
that the availability of certain types 


Carbon Add'tion Table for Investment Casting Steel Melting 


of bar stock cannot be depended up 
on for specific chemistry, size, and 
amount desired. Bar stock generally 
is made up in mill lots of thousands 
of pounds. If warehouse lots are low, 
they need to wait for the mill to sup 
ply them, which causes considerable 


delay. 


® Handling. Special handling must 
be considered in purchasing bar 





Shows addition in pounds of 4% Carbon-iron for per 
cent carbon increase in charges of various weights 


Carben 

Increase 
5 5 10 15 20 
0.20 0.25 0.50 0.75 1.00 
0.18 0.225 0.45 0.675 0.90 
0.16 0.20 0.40 0.60 0.80 
0.14 0.175 0.35 0.525 0.70 
0.12 0.15 0.30 045 0.60 
0.10 0.125 0.25 0.375 0.50 
0.08 0.10 0.20 0.30 0.40 
0.06 0.075 0.15 0.225 0.30 
0.04 0.05 0.10 0.15 0.20 
0.02 0.025 0.05 0.075 0.10 


Add 0.0025 Ib of 4% Carbon-iron for every pound of charge for each 0.01% C build 


Weight of Charge, ib 


25 30 35 40 45 50 
1.25 1.50 1.75 2.00 7.25 2.50 
1.125 1.35 1.575 1.60 1.025 2.25 
1.00 1.20 1.40 1.60 1,60 2.00 
0.875 1.05 1.225 1.40 1.575 1.75 
0.75 0.90 1.05 1.20 1.35 1.50 
0.625 075 0.875 1.00 1.125 1.25 
0.50 0.60 0.70 0.80 0.90 1.00 
0.375 0.45 0.525 0.60 0.675 075 
0.25 0.30 0.35 0.40 0.45 0.50 
0.125 0.15 0.175 0.20 0.225 0.25 
vp required 


4% Carbon-iron Standard is available in two forms: 


4% Carbon-iron for low alloys, constructional steels, 400 series stainless 


4% Carbon-Stainiess for chrome-nickel alloys including 300 series stainless 





{ le P it 


Dota furnished by WaiMet Engineering Co 


4% C, 20% Cr, 10% Ni, bal. Fe) 








stock. The bars must be cut to suit 
able lengths for remelting. They are 
usually oiled to prevent rust and 
therefore must be degreased. This 
extra handling means .additional 
cost 

Shot requires none of this special 
handling. It is clean and ready for 
remelting. Special techniques de 
veloped by shot manutacturers col 
lapse each sphere, thereby reducing 
the hazard which was experienced 
some years ago, with shot sometimes 
exploding while remelting due to 
quenching liquid or air entrapment 

\ charge can break up the melt 
ing crucible when the metal ex 
pands during melting unless care is 
taken in charging an induction fur 
nace, particularly the 50 and 17-Ib 
variety, Since it is easy to over 
charge a crucible with bar stock, a 
higher crucible breakage is noticed 
than when using shot. This seems 
to be due to the fact that during 
melting, the bars tend to work down 
between one another while the shot, 
being round, does not pack but us 
ually is forced up in the center if 
pressure is exerted at the crucible 
wall 


@ Storage and segregation can be 
come a Major operation whenever a 
large variety of alloys must be han 
dled and melted. Accurate identifi 
cation is paramount since flexibility 
demands the melting of up to 15 
different alloys a day, covering a 
range of about 40 common ferrous, 
cobalt, and nickel-base alloys. Shot 
is received in clean drums and clear 
ly marked with alloy and heat num 
bers. These drums are sealed and 
can be stored together without dan 
ger of mix-up. The metallurgical de 
partment is constantly aware of the 
particular heat in use at all times 
All guess work in issuing metal is 
completely eliminated on the part 
ot the stock room 

Drums of shot which have not 
been opened can be stored conven 
iently outdoors under tarpaulins or 
lean-to type protection for extended 
periods of time without becoming 
rusty and dirty. This allows more 
versatility in the stockroom where 
only metal actually in use need be 
kept. In this category, shot has one 
of its greatest advantages over other 
forms of melting stock 


@ Chemistry is probably the chiet 
concern of the meallurgical depart 
ment. Experience has shown that by 
controlling the chemistry of the 


Pre-alloyed shot offers induction melting varied yet close 


charge, much more accurate control 
can be maintained over the castings 
Shot answers this need better than 
other forms of stock because the 
chemical analysis can be spe ified to 
casting or special specifications such 
as universal specifications which 
have now been written on almost all 
grades of stainless stecl 

The amount and number of addi 
tions necessary to maintain the 
analysis can be reduced considet 
ably by using shot instead of bar 
stock. This is actually more impor 
tant than it seems, since it elimi 
nates one more possibility tor the 
human element.” 


@ Remeltability might be defined 
as the ease with which one form ol 
metal melts as compared to another 
This ease can be measured directly 
in dollars and cents in the form ot 
labor and operating costs. Direct 
measurements revealed that the 
melting time of bar stock was about 


75 per cent longer than for shot 


Ihe bar stock was ly in. dia. cut to 
1 in. lengths. Both bar stock and 
shot were equivalent alloy steels 
Faster melting with shot is best 
explained by the fact that a greater 
volume of metal can be charged in 
itially. This produces a higher ele 
trical resistance and theretore more 
heat Theoretically, shot is the 
ideal charge for induction melting 
kach department— Purchasing 
Receiving, Casting, or Inspection 
has seen beneficial effects which 
could be attributed directly to the 
Moreover, if handled 


properly, it can and will show an 


use of shot 


ictual monetary saving and an in 
crease in casting quality which | 
difficult to measure in actual 
dollars 

Shot offers practically no limit to 
the variation of alloys available 
Percentage ranges for the indi 
vidual elements can be specificed by 
the foundry according to its pat 
ticular requirements 


Deoxidation and molten metal 





analysis, faster melting and ease in storing and handling 


detergents are not such a problem 
in the invesument foundry because 
ol the highly controlled, clean melt 
ing stock in the master alloys cou 
pled with the size of the heats and 
the rapidity of the meltdown, How 
ever, many of the same problems 
long peculiar to the sand foundry 
till arise The advantage of the 
very clean, one piece ceramnu mold 
pre-he ited to receive the molten 
metal, contributes much to the ex 
ceptional high quality so character 
istic of the physical ind chemical 
properties ol the investment cast 
ing. However, all the problems in 
herent in the melting and casting of 
metals are also encountered in the 
investment foundry, although to a 
lesser extent than in sand foundrie 

Thus, from time to time all the 
modern knowledge tor controlling 


i 
hound? 


iiable degassing fu 
ion detergents, rare earths lor con 
trolling grain ive 


re hot-top qeotii 


oun now ga control ete 
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@ Castings have long been used 
where intricate shapes make other 
lubrication processes unfeasible or 
uneconomical—though not without 
ome penalty in strength or weight 

In aircraft and missile applica 
tions, however, such added weight 
cannot be tolerated, with the result 
that castings are not as frequently 
used in this field. Where they are 
used, a weight penalty is almost al 
ways incurred, since experience 
with the light alloy cast materials 
shows variations in strength of as 
much as two or three to one. Ex 
perience shows that actual strengths 
of most aircraft castings corres 


ponds to about 75 percent ol sepa 


HOW TO SAVE $ 1/2 MILLION 





Premuim casting that replace a machined missile 


part may save another million 


\. J. Canan/ Asst, Chief Design Engineer 


Douglas Atrera{t Co., Inc., Santa Monica, Calif, 


rately cast test bar strengths. To ac 
count for this reduction in strength, 
design loads are multiplied by a 
casting factor of 1.25 to 1.5. 

There is a growing feeling with 
in the aircraft industry that better 
and more reliable castings can be 
made. This, coupled with the in 
creasing difthculty of machining 
many wrought fittings, has led to a 
number of individual eflorts to in 
crease mechanical properties ol 
castings. The Aircratt Industries 
Association W-70) committee on 
casting improvement is indicative 
of the industry-wide interest in pro 
ducing better castings 

The Douglas Aircraft Co. has 
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been interested in obtaining high 
strength castings, and particularly 
in being able to reproduce this 
higher strength in any casting day 
in and day out. The following ts a 
description of its efforts in the de 
velopment and production of one 


such premium strength casting 


Machining Costs Too High 


During the early stages of a de 
velopment mussile, the structural! 
base fitting of the main fin was de 
signed as a casting in $56-T6 alu 
minum alloy. This part, purchased 
as a typical aircraft quality casting 
proved to be too weak and was re 


placed with a fitting machined 


Fig. 1 . . Sand cast aluminum 
alloy rocket missile fin base 


from a 148-16 aluminum alloy es 
trusion. Fig. | shows the fitting and 
big. 2 illustrates its relation to the 
rest of the fin and missile 

Phe machined extrusion proved 
satisfactory from a functional and 
strength standpoint but material 
costs and machining costs were un 
acceptably high for quantity pro 
duction. Ten and one half Ib of 
raw extrusion were required to 
make a four-lb fitting. In addition 
a great deal of warpage was expr 
rienced in the machined parts, even 
though the material had been pai 
tially stress relieved by stretching 
I his imposed additional straight 
ening costs and built up fairly high 
residual stresses 

Because of these problems and 
the beliel that reliable high 
strength castings could be produced 
consistently, a cost and feasibility 
study of the base fitting as a pre 
mium casting was made. Prelimi 
nary estimates indicated that if a 
sand cast fitting could be produced 
which would carry the required 
loads, its cost would be about hall 
that of the machined extrusion 
The scudy further indicated that if 
the part could be made as a perma 
nent mold casting, the cost would 
be about one-fourth that of the 
machined extrusion 

Based on quantities then on o1 
der, these cost differences repre 
sented a total saving of about $1 
600,000 by using a sand casting and 
$2,400,090 by using a permanent 
mold casting, less development and 


testing costs 


Design Requirements 


I he CCONOTIINE stakes ith SUCCESS 
fully producing such a casting were 
high but on the other side of the 
picture the calculated stresses, a 
shown in Fig. 3, were extremel) 
high. The maximum calculated air 
loads on the fin produced maxi 
mum bending stresses of 56,000 ps! 
(modulus of rupture) across the 
lug. Because of casting inconsisten 


cies a tactor of 1.25 is applied to 


isthe design values, which results in 


a stress level of 70.000 psi 
The wrought fittings were about 
equal in strength to the attaching 


bolts two fittings ind two bolt 




















having failed at about the same 
load. Since some flight failures of 
other components indi ated the au 
loads might be somewhat highe 
than the calculated loads it was 
deemed advisable to set the casting 
target strength equal to the average 
bolt failing load. Vhis stress ts 82 
O00 psi 

\ question which naturally arises 
is why, when stresses are so high 
isn’t the lug increased in size and 
the casting wall increased in thick 
ness? Unfortunately, an increase in 
lug dimensions would result in 
fairly drastic changes in both in 
ternal and external geometry of the 
missile. Maintaining existing pet 
formance standards precluded any 
increase in weight. Thus, if the fit 
ting were to be cast, its dimensions 
had to be identical to those of the 
wrought fitting 

Stress analysis showed that if the 
tensile and compressive yield 
strengths were equal, the maximum 
modulus of rupture attainable tor 
i rectangular section such as the 
ear is 1.5 times the ultimate tensile 
strength. Such values are attainable 
in practice only if the strain at rup 
ture is high enough to allow the 
section to distort appreciably 

High values of modulus of rup 
ture are sometimes realized due to 
compressive yield strength being 
higher than tensile yield strength 
ind to lateral restraint such as pro 
vided by webs of the body. Both 
these conditions were favorable to 
whieving a high modulus of rup 
ture in this instance 

In short, it appeared feasible to 
cast a fin base fitting having ade 
quate strength if maximum me 
chanical properties could be con 
sistently maintained from casting 
to casting. This requirement meant 
that mechanical properties of ma 
terial cut from the castings had to 
be consistently better than normal 
ly expected. In this application the 
normally allowed properties in thy 
casting of three quarters the cast 
test bar values could not be toler 


ated 


Materials and Methods 


\ preliminary choice of materi 
als and casting methods was made 
Sand castings were produced in two 
tllovs characterized by high vield 
strength, high ultimate strength 


ind low elongation; and in two 


Fig. 2 . . 4-\lb fitting was ma 
chined from 10-Ib extrusion 


other alloys having a relatively low 
er vield strength, higher ultimate 
and high elongation 

The high yield strength alloys 
considered were the standard mate 
rials, 355-16, T6l, and T62 and 
256-T6, T6l, and T62. The so 
called low vield and high clonga 
tion alloys were XB-216-F and 220 
M4. The XB-216-F is an experi 
mental un-heat treated alloy and 
the 220-14 is a well known aircratt 
material. Both of these alloys pro 
vide a high ratio of yield to tensile 
strength, resulting in the ability to 
redistribute stresses 

Centrifugally cast permanent 
mold castings were made using 
three of these four materials, al 
though attempts to cast centrifugal 
ly 220 alloy failed due to cracking 
resulting from sticking in the mold 
\n attempt was made to control 


the chemistry in the centrifugal 


Fig. 3 . . Economic stakes and 
stresses were both high 


castings. The controlled chemistry 
in contrast with the so-called high 
purity alloys, merely attempted to 
hold the chemistry to optimum val 
ues within the specification limits 


for highest mechanical properties 


Test Methods 


Static tests were then conducted 
on these fittings. A test jig, illus 
trated in Fig. 4, was designed to 
apply the correct ratio of bending 
moment and shear to the critical 
lug. The jig was loaded by a pre 
cision hydraulic jack anchored 
about three feet below the fitting to 
minimize the effect of change ol 
load direction due to fitting deflec 
tion. Load was read on a SCTISILIVE 
pressure gage in the jack suppl 
line. All gages used during the test 
were calibrated at frequent inter 
vals. The forward lug was allowed 
to rotate treely to insure that al 
load was taken by the aft lug 

Sub-sive tensile coupons were cul 
from all the test castings from the 
heavy section adjacent to the aft 


lug and from the forward lug 


Fig. 4... Critical lug gets bend 


ing moment and shear load 
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FIN AND MISSILE BODY 
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Fig. 5. . Static tests on 





Fig. 6. 


Test Results 


The results of static tests on the 
cast fittings described above are 
shown in Fig. 5. Table 1 compares 
cut coupon and cast test bar prop- 
erties with actual fitting perfor: 
mance, Because of the very high 
test bar properties of the $55 alloy, 
it was expected that this would 
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sand cast and permanent 





mold fittings. 





he PR Sk 





NORMAL DISTORTION OF DISTORTION OF 
DISTORTION LUG IN END LUG IN PLAN 
355 AND 356  VIEW-220 VIEW - 220 


. 220 was able to redistribute stresses around concentrations. 


prove better in the fitting than the 
556 which was somewhat lower test 
bar properties. However, in actual 
fittings the 356 proved markedly 
superior to the 355 material. 

In both materials, as would be 
expected, the fittings made by the 
permanent mold process proved to 
be substantially stronger than their 
sand cast counterparts. Parts made 
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TABLE | . . COMPARISON OF CASTING PERFORMANCE WITH TEST BAR PROPERTIES 
Coupons from Casting Cast Test Bars 
Casting AveTest Yield Ultimate Elong Yield Ultimate Elong 
Alloy Method Load, Ib psi psi % psi psi % 
355-T61 Sand 2040 22,600 28,000 1.6 28,600 37,000 2.0 
355-16 PM 2400 29,500 32,100 0.8 28,400 43,700 7.1 
356-T61 Sand 2500 27,400 32,200 2.6 —— 34,700 3.5 
355-762 PM 2580 33,600 35,800 0.8 se — — 
356-T6 PM 2770 =—28,900 + 37,900 6.0 27,800 40,000 10.0 
XB216-F Sand 3010 19,400 32,400 7.0 —— 33,000 11.0 
356-162 PM 3310 32,800 42,300 7.5 —— - -—- - 
220-T4(1) Sand 3500 24,700 37,000 8.0 27,300 50,300 165 
220-14 (2) Sand 3935 24,700 39,600 11.0 26,400 47,500 19.4 
148-16 Extr. 4150 63,300 70,100 7.6 -_— —— -- 
220-14 PM 3610 24,600 48,800 20.3 -— —- - 
220-14 Sand 3940 27,200 53,100 22.3 — —— 
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from the XB-216-F experimental al 
loy were stronger than any of the 
$55 or 356 parts with the exception 
of two permanent mold cast fittings 
in 356 which were given the [62 
extended aging treatment. 

Three sand castings from the first 
run in 220-14 proved to be much 
stronger than any of the others 
tested. These three averaged 3500 
Ib test load, exactly the target val 
ue. Sand cast test bars and coupons 
cut from the 220 castings were gen 
erally lower in yield and ultimate 
strengths than those from most of 
the other castings tested. However, 
elongation for the 220 was generally 
higher. 

Why did the 220 part, having 
generally lower mechanical proper 
ties, carry a higher load in the fit 
ting than the other alloys tested? 
An examination of the fittings 
themselves provided one clue. 


Little Casting Distortion 


The high yield alloys showed 
very little distortion of the casting 
and tended to behave as brittle ma 
terials. The 220, on the other hand, 
showed a great deal of distortion 
despite the fact that a severe stress 
concentration existed at the inter 
section of the lug and the body. 
This suggested that the higher elon 
gation in combination with the 
lower yield strength allowed the 
220 parts to redistribute stresses 
around the stress concentrations 
such that their effect was consider 
ably reduced. 

The severity of the distortion ex 
perienced by several typical 220-14 
parts is shown in Fig. 6. Notice 
particularly the elongation in the 
radius and counterbores and the 


necking on the tension side of the 
lug 

Because the 220-T4 fitting met 
the desired load, a second lot ol 
castings was made to check repro 
ductibility of the initial 
The second series was cast trom the 


results 


same pattern and was treated in the 
foundry in the same manner as the 
first lot. A minor modification in 
machining was made; this consisted 
of removing some material from 
the body adjacent to the lug to save 
weight. The original and revised 
configurations are shown in Fig. 7 
Gave Startling Results 

This second series of 220-14 cast 
ings provided some rather startling 
results. The average strength was 
$935 Ib as compared with 3500 |b 
for the first series. It was not known 
whether this was due to the con 
figuration change or whether the 
castings were just better material 

Comparison of sand cast test bars 
from the two groups showed them 
to be almost identical in all char 
acteristics. However, both ultimate 
strength and elongation as dete 
mined from coupons cut from the 
castings were higher from the sec 
ond lot; yield strength remained 
about the same. This indicated that 
probably the increased strength was 
due to the improved mechanical! 
properties rather than the removal! 
of material 

\verage test strengths of 148-T6 
control samples were 4150 Ib. Of 
four fittings tested, two failed at 
bolts and two fractured. While the 
vield and ultimate strengths of th 
148-16 across the extrusion was 
twice that of the 220-14 and the 
elongation was slightly lower, the 
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Fig. 7 


TABLE 2.. PROPERTIES OF PRODUCTION 
QUALIFICATION CASTINGS 





Coupons Cut Castings 


Test Ulti 

At- load Yield mate Elong Micro 

tempt Ib psi psi “Jo porosity 

Ist 2630 24,500 43,500 16.0 Exten 
sive 

2nd 3000 25,100 44,800 13.3 Mod 
erate 

3rd 3600 26,200 45,400 13.7 Negli 
gible 





extruded fittings were only 5 pet 
cent stronger than the cast fittings 
While the missile fin base fittings 
had no fatigue life requirements, 
tests were conducted on a number 
of 220-T4 sand and permanent 
mold fittings as a matter of general 
interest in order to compare fatigue 
148-16 loaded 
transversely, as it is in this fitting 


performance with 


Loading was accomplished with 
the addition of a cycling valve to 
the test setup previously described 
Parts were loaded at a rate of 2500 
cycles per hr 

The sampling taken was very 
small and results, as shown in Fig 
8, thus cannot be taken as conclu 
sive. However, the results are con 
sistent enough to indicate that for 
this fitting, in the presence of a 
severe stress concentration, the cast 


ings outlast the transversely loaded 


Material was removed from lug area to lighten the fitting 


extrusions by a considerable maz 
yin 

The trend also shows that the 
220-14 permanent mold castings 
have a greater fatigue life than the 
220-14 sand castings 

Low quality 220-14 sand castings 
with excessive porosity were about 
equal in fatigue life to the extru 
SIOTIS 

On the basis of these tests, it was 
decided to change production fit 
tings from 14S-T6 extrusions to 
220-14 sand castings and that de 
velopment would be started on 220 
permanent mold castings 

\ program was immediately 
started to qualify the production 


foundry castings at the required 


strength of 3500 Ib. The first sam 
ples submitted averaged 2630 Ib 
failure load, or about 75 per cent 
of the required strength. After 
some modification in gating and 
risering, a second group of castings 
developed an average strength of 
approximately 3000 Ib. Further 
modification to gating, risering and 
chilling produced castings averag 
ing 3600 Ib. in strength. It is inter 
esting to note the changes in me 
chanical properties that went with 
these groups, as shown in Table 2 

The cut coupons show a small 
improvement in yield and ultimate 
neariy 


strength, although not 


enough to account tor the conside 
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Fig. 8 Castings greatly 


ible increase in fitting trength 


Microscopic examination of the 
wea near the tracture showed ex 
tensive micro-porosity in the first 
lot. Porosity was moderate in the 
econd lot and negligible ims the 


qualifying lot 


It was intended to control 
production casting strength by 
occasional Static tests using a com 


outlast 


transversely loaded extrusions 


bination of x-ray, ultrasonm and 
to pick 
I howe to be tested 


hardne testing technique 
the test casting 
were generally the worst as ind) 
cated by the loregoing nondestrus 
tive in pection methods 

Because of almost complete lack 
ol correlation of strength with eith 
el x ra ultrason ol hardin 


these method ol choo itiyv test tii 
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Note that low strer gths 


occurred with increased production 
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ples were abandoned in favor of 
random sampling of one part in 
50 castings 

After a few satisfactory produc 
tion castings, strength began to 
drop as shown in Fig. 9. Average 
strength of a number of fittings was 
approximately 2800 Ib and as a re 
sult several hundred castings were 
rejected, It is significant that the 
low strengths occurred simultane 
ously with an increase in produc 
tion rate of about 50 per cent. 

Further regating was done to cor 
rect this downward trend and more 
rigid controls were placed on chem 
istry, fluxing, degassing, tempera 
ture of melt and temperature of 
pouring. As a result of this regat- 
ing and closer control, the castings 
now being produc ed test consistent 
ly above 3500 Ib averaging $940 Ib. 
This quality has been maintained 
for a period of approximately two 
months and indications are that as 
the foundry gains experience these 
values should be reproducible at 
any time 


Current Development 


Because of the additional poten 
tial cost reduction and inherently 
higher production rate, develop 
ment has been started on three 
types of precision castings of this 
part in 220 alloy: semi-permanent 
mold, full permanent mold, and 
shell mold, Development work is 
required as 220-14 alloy is not in 
general use for permanent mold 
Castings 

Several semi-permanent mold 
220-14 alloy castings were pro 
duced which tested to an average 
breaking strength of 3610 Ib, How 
ever, production castings have not 
met the 3500 Ib requirement and 
are not yet being used in missiles 
Work is continuing on this process. 
Still in an early stage is a program 
to produce the parts in 220 alloy in 
a full permanent mold, Shell mold 
ing is also being attempted but to 
date no parts have been made in 
this manner 


Production Test Procedures 


It soon became apparent that the 
normal time lag through foundry 
handling, heat treating and ma 
chining was too great to prevent 
several hundred fully machined 
custings from being rejected if the 
test samples were not up to 


strength. A revised sampling meth 
od was therefore inaugurated in 
which each lot of raw castings was 
held in bond until a test sample 
picked at random was machined 
and static tested on an expedited 
basis. The period from beginning 
of machining to end of static test 
ing has been held to less than 24 
hours in most cases. Lot size is ap 
proximately 50 castings and in no 
case may a lot be composed of more 
than one heat treat batch. Any lot 
for which the sample meets the test 
requirements is immediately re 
leased for machining. Lots which 
do not meet the minimum require 
ments are rejected in their entirety 
on the basis of the static test 


Economics of Premium Castings 


Phe economics of producing the 
fin base fitting under rigid foundry 
controls and a continuing static test 
acceptance procedure has raised 
several questions. What is the cost 
of development? What is the in 
creased cost per casting and the cost 
of static tests? 

lotal development cost to dat 
is about $30,000, including pat 
terns, molds, castings and test time 
The premium raw castings cost 
about 30 per cent more than the 
same part as a run of the mill cast 
ing. Present cost of tests is about 
2.5 per cent of total fitting cost. 
However, this will be progressively 
reduced to 1.2 per cent and then to 
0.6 per cent as sampling frequency 
is reduced with more experience 

Despite the added costs which 
amount to approximately 32. per 
cent of the total cost of producing 
a run of the mill casting, the com 
plete machined fittings are now one 
half the cost of the machined ex 
trusion, On the basis of the ma 
chining required on the relatively 
lew permanent mold parts pro 
duced to date, fittings produced in 
this manner are expected to cost 
22 per cent of the machined extru 
sion Cost, 

Actual savings by the aircraft 
manulacturer to date are approxi 
mately $500,000 over and above the 
development and testing work 
done, Potential savings are well 
over $1,500,000 

Obviously, the requirement for 
premium properties for other cast 
ings must be evaluated on the basis 


of possible gains versus the penal 


40 + modern castings and American Foundryman 





ties incurred, Gains may be in 
terms of dollars of production cost, 
smaller size in limited space, o1 
weight savings for which the air 
craft industry pays a high premium 
Penalties, of course, are develop 
ment cost, casting cost premium 
and possibly production test or spe 


cial inspection Costs 


Conclusions 

Increased use of castings in mis 
siles and aircraft applications will 
come about when foundries can 
produce consistent and reliable 
high strength castings having a 
minimum Variation in strength 

The development and produc 
tion of the premium strength fin 
base casting discussed indicates the 
feasibility of consistently producing 
higher than average strength cast 
ings where weight and economi 
considerations show such castings 


to be worthwhile 


Morris Bean Casts 


The world’ s largest cast tire 


lb, this cast tread ring, and 


year to make 37.5 by 33 


mold was recently 


tires for road 


The successful production ol 
such castings requires that more 
than normal time and effort must 
go into their development and the 
foundry must consistently control 
thei processes to closer limits than 
is presently done. Further, the put 
chaser must be willing to pay a 
premium price tor 
strength. Such a cost increment 


pre miu 


need not be prohibitive, howevei 

Further work needs to be done 
to determine what foundry prac 
tices most strongly influence con 
sistency of the product and within 
what ranges these practices must 
be controlled to maintain high 
strength and reliability 

The most rapid progress toward 
consistently high strength castings 
will be achieved by the practical 
production of such parts on a slow 
ly accelerated basis: ulopla will not 


be achieved overnight 


Largest Tire Mold 





shipped to 


Goodyear Tire & Rubber Co. from the Yellow Springs, Ohio foundry 
of Morris Bean and Co. Made of aluminum and weighing 1800 


mate, will be used at Good- 
building units 


ction ol 
lat more 
fort must 
{ and the 
y control 
mits than 
the pur 
to pay a 
yremium 
ncrement 
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A MODERN CASTINGS BONUS 


Cupolas have come a long way since 
early design changes expected to 
make a better smelting furnace out 
of the traditional forge created a 
better iron melting unit instead! 


a 





SPECIAL 
CUPOLAS 


and 


ACCESSORIES 





developments in special cupolas are over- 
coming past deficiencies and are resolving 


problems created by castings buyer demands 
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Fig. 1 


@ Ihe conventional acid lined cup 
ola has been the traditional melt 
ing unit in the foundry industry 
ever since its mnception 

Over the years, much thought 
has been given to operating prin 
ciples, but basic principles and 
design remain the same and con 
sequently we are still handicapped 
in our ability to govern oxidation 
rates and metal/sdag reactions so as 
to substantially eliminate melting 
losses and perform such metallurgi 
cal refinements as desulphurization 
and deoxidation 

These deficiencies constitute an 
additional handicap in that they 
limit the degree to which low cost 
raw materials, such as scrap iron 
and steel scrap, can be used, neces 
sitating substantial amount of ex 
pensive pig iron in order to meet 
carbon, sulphur, and phosphorus 
requirements, Furthermore, it is 
frequently not recognized that pres 
ent cast iron specifications are at 
least to some extent governed by 
the ability of the cupola to produce 
rather than by ideal metallurgical 


Installation of latest side charged cupola with water cooling, 


requirements 

Coupled with the above limita 
tions is the fact that the overwhelm 
ing majority of Cupolas in use to 
day are limited in their ability to 
operate lor periods much over 18 
hours due to excessive relractors 


erosion, thereby necessitating the 


installation = ol duplicate Units 
whenever continuity of metal sup 
ply is a requirement as is the case 
in most production foundries 
These limitations have in the 
past not been looked upon as a 
serious handicap but rather an es 
tablished fact. The rapid progress 
made in foundry metallurgy dui 
ing the past decade coupled with 
steadily rising costs of raw materials 
and labor have, however, brought 
about requirements which are be 
yond the capability of the present 


cupola 


Modified Acid Lined Cupolas 


Although this discussion is pri 
marily concerned with new types 
of cupolas, the latest developments 


in design and operation of some 
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hot blast, electrostatic precipitator 


conventional acid lined cupolas are 


suthciently significant to warrant 
their inclusion here 

® Side charged acid cupola. Fig 
ure | shows an installation incor 


porating the latest thinking in a 


side-charged acid lined front slag 
ying cupola This installation ts 
composed of a conventional cupo 
la stack 102 in 


modified to include automatic stack 


which has been 


dampers. In addition, the shell is 
fitted with an internal sectional wa 
ter jacket extending upwards 36 in 
from the tuyere level. Although the 
tack is side-charged by means of a 
skip hoist, a countet balanced slid 
ing door operating vertically can 
be closed between charges 

\ blast recuperator consisting of 
a combustion chamber and a heat 
exchanger for preheating the in 
coming blast as well as a condi 
tioner and an electrostatic precipi 
solid 


tatol for the removal of 


particles from the effluent gases 
completes the unit 
In the operation of this cupola 


an acid lining in the form of brick 








or monolithic covers the coolers to 


a depth of about 8 in. at the start 


Although the water coolers appreci 
ably decrease the rate of refractory 
erosion, it is interesting to note that 
toward the end of a full day’s cam 
paign only a thin layer of refrac 
tory or slag covers the coolers and 
that this layer remains fairly con 
stant once equilibrium has been 
No attempt is, however, 


made to operate this installation in 


reached 


excess of 18 hours 

The effluent gases from the cup 
ola are burned in the combustion 
chamber and then passed through 
the heat exchanger, thereby pre 
heating the incoming blast air to a 
temperature of 600 F maximum 
The products of combustion trom 
the recuperator then go through a 
water vapor conditioning chamber 
for the purpose of cooling and ion 
ivation prior to entering the ele¢ 
trostath precipitator 

In this latter unit the remaining 
fines are precipitated out of the ex 
coarser particles 


haust gases, the 


having settled in the bottom of the 


components ot the 
Each one 


various prior 
svstem through gravity 
of these components 1s fitted with 
a hopper which by means of auto 
math valves continuously clis 
charges the solids collected into a 
sluicing system 

The complete unit operates un 
der a slight negative pressure con 
trolled by means of an exhaust fan 
in conjunction with the precipita 
tion unit. All the 


mechanisms for the installation are 


various control 


interlocked and operated trom a 
central control board 

® Top-charged acid cupola. Fig 
ure 2 shows an installation which ts 
fully enclosed with charging pet 
formed through the top ol the stack 
through the conven 


rather than 


tional side opening. This is a 
complished by means of a pair ol 
refractory lined lids covering the 
top which are moved horizontally 
by hydraulic units at the time of 
charging. A special cylindrical cone 
bottom bucket ts fitted at the lower 
end with a plastic weighted curtain 


bucket. This 


i cylindrical water 


extending below the 


creates a seal 


trough on top of the cupola when 
in charging position 

In charging, the bucket ts ele 
vated by a skip hoist. While in tray 
el, a steel cover is automatically 
placed on top of the bucket to form 
When in charging 
ot the 


the upper se il 
position the lower part 
bucket is sealed by the curtain. I he 
sliding doors are next opened the 
cone lowered and = the charge 
dropped into the stack. Following 
this, the cone is raised, the sliding 
doors closed, and the bucket picked 
up by the skip hoist 

In a manner similar to the previ 
ous unit, this cupola is also fitted 
vith internal water coolers which 


ire covered with retractory 

Lhe efluent gases trom the cupola 
ire passed into the combustion 
chamber of a recuperative system 
but may also be by-passed into the 
open through a relief stack. This 
ystem differs from the one previ 
ously described in that the combus 
tion chamber and heat exchanger 
ire combined in one unit. From the 
recuperator the 


products 0 com 


bustion go through a vertical wet 
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Advanced top charged acid lined cupola has internal water coolers, blast heater, and wet scrubber 
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for the removal of fines 
then exhausted into the 
atmosphere by means of a blower 
The various units of the system are 
again provided with automatically 
discharging collection hoppers in 
which the coarser particles are sep 


scrubber 


and are 


arated out 

The benefits derived trom the in 
novations incorporated in these in 
stallations are to be found in de 
creased melting losses as a result of 
improved control, and increased 
eficiency through better utilization 
of the fuel, as well as decreased re 
fractory consumption. In addition, 
the methods adopted for cleaning 
the waste gases have reduced the 
ejection of objectionable dust par 
ticles into the open by about 95 per 
cent 

Although the 
scribed above constitute a distinct 


installations de 


departure from conventional de 
sign they do not permit much free 
dom in choice of raw materials nor 


the contro! of deoxidation and de 
sulphurization 
Belore 


necessary to overcome present limi 


discussing modifications 

tations, it may be helpful to review 

combustion 
Metallurgical 


well-known that 


reactions. It is 
inside of the cu 
pola, various zones of reaction exist 
and that the relative degree of con 
trol exercised over these reactions 
governs the quality of the end prod 
uct. Of more importance, however, 
in connection with present prob 
lems is the fact that by proper pro 
cedures these reactions may be 
modified and altered to perform a 
variety of metallurgical functions 
not generally associated with con 
ventional cupola operations 

Four definite zones exist. From 
top to bottom these are 
Preheat Zone 
(b) Reduction Zone 
(c) Oxidation Zone 


Metal/Slag Reaction Zone 


(a) 


(dl) 





METAL 


COKE BED 











CHARGE 








Fig 3 . . Usual combustion conditions in conventional cupola: A—CO» and 
O.; B—high Ov to COs ratio; C—CO» and CO; D & E—high CO to CO». 
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When the 


through the tuyeres 


air enters the cupola 
(Fig. 3), the 
oxygen combines with the carbon of 
the incandescent coke to form car 
bon dioxide: C oO, ——»_ CO”, 
14,550 Btu/lb of carbon) 

This reaction results in the liber 
ation of the large amounts of heat 
required for melting 

In the presence of excess carbon 
at the 
ever, CO, is not stable but will rap 


proper temperature how 
idly pick up an additional carbon 
monoxide 


AR5O 


form carbon 
C—eeey 2UCQO 


carbon) 


atom to 

Co, 

Btu/lb of 
This 


third of the heat developed in the 


reaction absorbs over one 


first réaction 


In view of the oxidizing and heat 
liberating nature of the CO, rea 
tion and the reducing and heat ab 
sorbing nature of the CO reaction 
it becomes evident that the control 
of such pertinent factors as melting 
metallic losses, 


rate temperature, 


carbon, et depends to a great de 


gree upon our ability to govern 
the extent and relative level of the 
areas in the cupola where these re 
actions predominate, as well as the 
speed with which they reach com 
pletion and the degree of such com 
pletion 

that the 


It must be recognized 


combustion behavior of carbon in 
the cupola is not entirely depend 
ent on chemical considerations but 
is also influenced by physical fac 
tors such as temperature, coke size, 
relative coke to ai 


wind velocity 


ratio, ete 
For 


mate 


combustion to occur inti 


contact must first be estab 


lished between the carbon and the 
Once this is obtained, the 
CO 


chemical 


oxygen 


resultant reaction proceeds 


first at reaction rates. As 


more heat is liberated thereby in 


creasing the temperature, the speed 
ol the and be 


reaction. increases 


comes more and more dependent 


I hie 
Variations in 
thre 


upon physical tactors influ 


ence tor instance ol 


f oke 


fact 


evident by 
‘ oke 


larger is the surface area of reactive 


sive becomes 


that the smaller the the 


carbon and the shorter is the time 


required to reach temperature 


Consequently, smaller coke size in 


creases the reaction rate. Similarly 


increased wind velocity results in 


a lowering of the temperature be 
thre 


cause of the cooling etlect on 
























































coke, thereby decreasing the reac ol the gas phrase 


tion rate the reaction rate 


CO reaction are governed by simi CCASES 


lar variables. Beginning at the up 
4 | 


where high temperatures exist, the 
reaction proceeds first at a very 
rapid rate depending largely upon 
physical factors 


nature of this reaction 


gradually lowers the 


Fig. 4 . . Water cooled projecting tuyeres combine combustion to concentrated zone, minimize free oxygen 


Vv ina consequently 
until a pom | 
The conditions surrounding the finally reached where the reaction 
The composition of the ga 
CO:COo 


represents that of the 


phase the relative ratio 


level of the oxidation sone at this point 


effluent gases and is an important 

indicator of cupola conditions 
Having established the manner 

The endothermic in which carbon and oxygen react 


howeve! with each other in the cupola it 


coupled with the rapid transfer of can now be concluded that on the 
heat to the descending 


burden basis of an initially correctly bal 


temperature inced jiron-coke-air ratio 


i) Increasing the aw volume 
i constant coke 
(49-00) 


ratio 
lowe! ratio itheie 
nelting rate but colder metal 
by) Increasing thy coke ratio at 
constant air volume results in high 
er €0):C.0 rath, decreased melt 
ing rate, but hotter metal 
() Decreasing the coke size at 
constant coke to air ratio results in 
higher CO-;CO ratio, increased 
melting rate, and hotter metal 
d) Increasing the blast tempera 


ture at constant coke to ai ratio 
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results in higher CO:CO, ratio, in 
creased melting hotter 
metal 

In analyzing the above factors, it 
is apparent that by proper manipu 
lation, the gas phase of the opera 


rate, and 


tion can be regulated so as to pro 


duce a variety of conditions re 


quired for specific metallurgical 
g 


functions. The degree, however, to 
which this can be accomplished de 
pends, as already pointed out, on 
our ability to control the rate ol 
reaction, as well as the extent of 
the areas where they predominate 

Referring again to the sectional 
view ol the cupola shown in Fig. % 
it will be seen that combustion does 
not progress uniformly across the 
cupola, but that different condi 
tions exist between the center and 
the outside as a result of the resist 
ance of the coke to the tree flow of 
the air and the upward direction 
of the gas phase, as well as the cool 
ing effect produc ed 

Immediately in front of the 
tuyeres CO, and Op» exist. But, 
center and 


whereas toward the 


slightly upward the reaction rapid 
ly reaches completion, an area high 
in free oxygen remains just above 
the tuyeres and extends up along 
the wall. Although this zone always 
produces oxidation, it follows that 
large areas of free oxygen exagge 
ate this condition. Considering met 
allic losses and the severe refrac 
tory erosion produced by high iron 
oxide slags, it is evident that our 
efforts must be directed toward re 
stricting the sphere of influence ot 
O, and CO, 
plished in this direction by pro 


Much can be accom 


moting high reaction rates through 
increased coke ratio and blast tem 
perature, thereby shortening the re 
action zone. Certain modifications 
to the tuyere design are also indi 
cated 

Durning for a moment to the 
reduction zone, it will be seen that 
the relative composition of the gas 
phase in this zone (the CO:CO 
ratio) and its extent are entirely a 
function of the conditions estab 
lished in the combustion zone, and 


accordingly governed thereby 


In the area below the tuyere ley 
el, reducing conditions predomi 
nate because of high temperatures 
and the absence of free oxygen 
Consequently, the oxidation of the 
metallics encountered in the com 
bustion zone is reversed to some ex 
tent in this area. The degree of 
such reversal depends upon the rel 
ative CO:CO, ratio, which is large 
ly governed by the combustion 
zone, and the time of exposure to 
the reducing gas, i.e., well depth 

Additional factors. lt is well 
known that higher carbon pick-up 
can more readily be attained in 
cupolas operating with basic slags 
than with acid. This is probably 
due to the rapid fluxing and remoy 
il of the ash in the coke, which ts 


iid in nature, thereby increasing 
the available active carbon surlace 
irea. In addition, the non-wetting 
character of basic slags relative to 
coke further promotes this condi 
tion. The degree of carbon pick-up 
therefore becomes a function of the 
basicity of the slag in addition to 


previous considerations 
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Metallurgical blast cupola incorporating preferred design principles outlined in story 


Fig. 5 
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GENERAL 


LAYOUT M.B.C. PLANT 











Fig. 6 


From this, it must be concluded 
that modifications to the cupola are 
desired which will allow the use ol 
entirely synthetic slags which can 
be governed to perform specify 
functions without the danger ol 
contamination trom lining erosion 
ind uncontrolled amounts ol metal 
lie oxides 

In addition to greatly improved 
carbon control, this ty pe ol opera 
tion will make possible substantial 
desulphurization which is predi 
‘ ited On Operating with tiul lpasie 
slags. This will constitute a decided 
advantage over the conventional 
ac id ( upola where little can be done 
relative to sulphur, the amount of 
which, therefore, primarily becomes 
a function of the sulphur in the 
coke and to some extent the metal 
lics. Much has been said about the 
use of fairly high amounts of lime 
stone in acid cupolas for sulphur 
removal, but such practice is limit 
ed in its scope and carries with it 
the penalty of a decided increase 
in lining erosion 

According to Rocca, Grant and 
( hipman the removal of sulphur 1s 
a two stage reaction in which 

a) The metallic sulphides from 
the metal first dissolve in the slag 


until equilibrium is reached be 


. General layout and charging system of metallurgical 


tween the amounts in the slag and 
the metal 
kes Metal) = 
b) These 


ith the lime in the slag to torm 


keS (Slag 


sulphides then react 


iron oxide 
keS CaO = FeO Cas 


and calcium sulphide 


As this latter reaction can only 
take place when an excess of calc 
um oxide ts present and the tron 
oxide content of the slag is low, the 
ignificance of the conditions out 
lined above becomes evident 


It moust be 


pointed out that an 
wlequat depth of such slag main 
tained at a constant high tempera 
ture and fluidity is mecessary in 
order to insure the required metal 
to slag and slag to coke reactions 


Careful consid 


eration must, there 
fore, be given to the well depth a 


ell as 
In light of the 


retractor 
ibove cise ussion 


it becomes apparent that by certain 


modifications to design and opera 


tional technique present limita 
ms can be overcome 
[he modifications must permit 


i) A 


sone able to produce very high 


concentrated combustion 
temperatures 

by Complete freedom in formu 
lating the slag composition 

‘ Maintaining the slag depth at 


blast cupola 


shown in Fig 


comstant predetermined 
al Continuou Lapping 

¢ kxtended operation unthiat 
pered by present retractory limita 
tignhs 

In order to confine the combu 
tion reaction to a concentrated area 
wd thereby minimize the zone ol 
ree oxveen tise ol projecting 
mdicated Fig. 4 Such 
hich general mice 
4 copper ind of necessity are wa 
ter cooled permit the introduction 
of the air at any predetermined dis 
tance trom the center Consequent 
| imuch more concentrated com 
bustion (higher reaction tempera 
ures) is accomplished and the area 
minimized 


The need tor high CO-CO., ratio 


ol tree oxygen is wreaths 


inorder to promote carbon pi 
ana reducing condition i 
met bt iereasing the 


oke. Thu 


te ubstantiall 


srricotuitil 
slded cost. however 
minimized b 
idoption ol hot blast lest bias 
hown that vherea thre Hmaxinu@n 
Name temperature tor cold blast 4 
iround %600°) | temperature ol 
over 4000 F can be reached bi pre 
heating the blast to about 1000 | 
The resultant increase in reaction 
rate reduce the amount of coke 


if to achieve the required 
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reaction temper sture 


\bility to adjust the slag to any 





predetermined composition, wheth 
er acid, neural or basic, necessitates 
the elimination of uncontrollable 
contaminants, such as normally 


produced by refractory erosion, 


metallic oxides, etc. This can best 
be accomplished by the judicious 


application of water cooling to the 





melting zone and preferably also 


to the well. It will be found that 





wate! properly used, constitutes an 
excellent refractory and permits the 
elimination of conventional lining 
materials in the melting zone which 
are automatically replaced by a 
thin layer of slag, coating the inside 


wall. ¢ onsequently, no contamina 








tion is derived from the melting 


zone. As for the well area, a neutral 





material such as graphite, in con 


junction with water cooling, gives 





excellent results and operational 
life 

Coupled with the ability to con 
trol the composition of the slag 
must also be the ability to control 
the volume, temperature, and vis 
cosity, if effective desulphurization 
and deoxidation are to be accom 
plished It is, therefore, obvious 


that the depth of the well must be 








adjusted so as to allow adequate 
tume for the required slag /coke and 
metal/coke reactions. The depth 
however, must not be so great as to 
cause undue heat losses with a re 
sultant lowering of the slag and 
metal temperatures, nor must the 
slag level be so close to the tuyeres 
as to cause reoxidation. The latte: 
condition, aside trom its detrimen 
tal effect on the reactivity of the 
slag, frequently leads to excessive 
foaming 

The slag level and consequently 
the volume can best be controlled 
by means of a conventional syphon 
box, thereby necessitating the use 
of forehearths 

Aside from the advantages listed 
above, it becomes obvious that the 
application of water cooling pel 
mits continuous ope ration over ex 


tended periods as refractory prob 


Fig. 7 . . Metallurgical blast cu 
pola is mounted on concrete 
foundation, has side door in 
stead of drop bottom doors 
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Fig. 8 . . Open top, externally water cooled cold blast cupola has no refractory in combustion or melting zone 
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Fig. 9 . . Internal 


lems are largely eliminated 
Considering all factors involved, 
it may be concluded that the best 
approach to date is the application 
of water cooling and that such an 
installation should preferably con 
sist of a closed top ‘ upola equipped 
with fully cooled melting zone and 


50 - 


water cooling 


is as effective as external but 


well, projecting tuyeres, continuous 
tapping device, and high tempera 
ture hotblast 

It may further be concluded that 
such a cupola will meet present cat 
bon specifications with high steel 
charges (up to 100 per cent) with 
the added advantage of low phos 


modern castings and American Foundryman 


more complex 


phorous and effective desulphuriza 
tion. In addition, the economy of 
operation compares favorably with 
present practice and therefore does 
not limit the application to specta! 
ty irons but offers advantages in 
the manufacture of commercial 


wray iron 





Water-cooled Cupolas 


Various types of water-cooled 
cupolas have been developed in 
this country and abroad. Although 
in principle the same, they differ 
in the method adopted for cooling 
This may be accomplished either 
by internal water jackets or a series 
of tubes, or by a blanket of water 
owing down the outside of the 


shell 


merit of these two systems but it ts 


Opinions differ as to the 
believed that the external method 


because ol its simplicity presents 


Both 


types have given excellent results 


fewer operating problems 
over several years of operation 
® Closed Top Externally Water- 
Cooled Cupola. The installation 
shown in Fig. 5, 6, and 7 has been 
selected to demonstrate an opera 
tion incorporating all the fteatures 
outlined in the above conclusions 
Phe cupola shell (Fig. 7) 1s all 
heavy 


thick) 


mounted on a solid concrete foun 


welded construction, using 


gauge rolled plate (114 in 
dation. A side door in the well area 
replaces conventional drop bottom 
doors and serves to clean out re 
maining coke and slag at the end of 
the melting campaign and also pet 
mits entrance for the purpose of in 
spection and repair 

Ihe top ol the cupola is com 
posed of a bell and hopper arrange 
ment, similar to blast furnace con 
struction, 


except that the upper 


end is sealed by a hinged lid 
hydraulically activated by means ol 
i lever arm, instead of the conven 
tional upper bell 

The tuyere arrangement consists 
of eight projecting water-cooled 
copper tuyeres connected to a brick 
lined bustle pipe 

Phe cupola shell is water-cooled 
by means of a heavy spray from a 
perforated pipe encircling the unit 
which forms a solid blanket flowing 
down the outside. This water is col 
lected in a trough at the tuyere les 
el. A second perforated pipe located 
under this trough supplies the wa 
te! required for cooling the well 
area 

The upper portion of the cupola 
stack is lined with conventional 


brick 


combustion sone require no retrac 


The reduction, melting, and 
tories The practice has, howeve1 
been to coat this area with a thin 


insulating layer of a high carbona 


ceous or dolomitic material either 


rammed o1 sprayed-in prior to 


starting the campaign. The purpose 
olf this is to arrive at proper reac 
tion temperatures faster and there 
by higher initial metal tempera 
ture 

The refractory used in the well 
consists ol a high carbonaceous ma 
terial either monolithic or in. the 
form of carbon blocks 

Continuous metal tapping and 
slag removal is accomplished by 


means ot a siphon arrangement 
based on conventional principles 
The cooling water from the tuveres 
is used to disintegrate the slug 

In the operation of the cupola 
the charging is wcomplished by 
neans ol a skip hoist equipped with 
i tilting bucket Fig. 6) As thre 
bucket reaches the charging posi 
tron, the top lid is automatically 
opened and the charge is de posited 
into the hopper Immediately fol 
lowing this, the lid is closed and 


the bell 


charge to enter the stack proper 


lowered, permitting the 





Want More Details 
on Special Cupolas? 


READ .. 


@ THE CUPOLA AND ITS OP- 
ERATION, 2d ed., American 
Foundrymen's Society, 1954, 
300 pp. 

Doat, R., and M. A. DeBock, 
“Metallurgical Blast Cupo- 
la,"" TRANSACTIONS, AFS, 
v 60, 1952, pp 44-52. 
Renshaw, E. S. “Basic Cu- 
pola Melting and its Possi- 
bilities,”’ TRANSACTIONS 
AFS, v 59, 1951, pp 20-27. 
Levi, W. W., ‘Melting tron 
in a Basic Lined Water 
Cooled Cupola,’’ TRANSAC- 
TIONS, AFS, v 60, 1952, pp 
740-755. 











Effluent gases (Fig. 5) leave the 
cupola through an opening located 
below the bell and may either be 
bs passed through a stack to the 
itmosphere or directed to a dr 
dust collector of the cyclone type br 
means of a water-cooled slide valve 
between the 


Ir thas lat 


located in the duct 
stack and the collector 
Coarse 


ter unit, the particles cat 


ried through by the gas are re 


moved, prior to entering 4 twa 
stage wet scrubber involving a pre 
and post conditioning technique 
where the major portion of th 
remaining fines are removed. I he 
clean gas is burned in the combus 
tion chamber of the recuperator 
ind serves to heat the blast air to a 
temperature of 1000 I Phe cupola 


operates under a slight Positive 


pressure which is regulated’ by 
means of a suction blower at th 
exit end of the scrubber 

\ number of installations of this 
pone ral ty both acid and basic) 
including some with conventional 
drop bottom doors rather than the 
permanent = bottom design have 
been in operation over a period ol 
several vears. Usually, the cupola 
operate on a basis of five consecu 
tive 16-hour shifts but on several ox 
casions operations covering several 
weeks have been successfully cat 
ried out without necessitating shut 
downs for imternal repau Vt tlhe 
end of each shift, the cupola 1 
banked for the night by first drain 
ing out all slag and metal and then 
idding a few charges ol coke 

The advantages claimed tor thi 
type ol operation are 

a) Excellent control of reactions 
permitting the use of low cost raw 
materials 

b) \ wide latitude in the sele« 
tion of slags, thereby allowing et 
lective desulphurization 


‘ Ability 


vracle 


to operate with lov 


high ulphur cokes without 


detrimental effect on the final re 


rddition the prince rte ol 


cleaning the gase 


prior to thei 
use in the recuperative system great 
1) climinushe mamtenance prob 
Lerns 


® Open Top 
Cooled Cupola 


Water- 


igure 5 hows a 


Externally 
ectional view ot an open top drop 
bottom door, continousl 


cold blast cupola A will be no 


tied thi 


Lappiny 
cupola i upported on 
columns in the customary manne 
I he bottom portion ol the stack 
s formed b i conical structure 
composed ol a lower section 1 it 
Sint high containing the well and 
conventional tuyeres, and an uppet 


ection 14 it 


tepped-in high) 
forming the melting zone. The con 
tinuation of the tack 1 i cylin 


drical hell 


ported mal 


independent! up 


connected with the 
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“SHORT ORDER" 
PRICES HURTING? 


Watch out when the runs get smaller— 


your unit cost of production goes up 


PRODUCTION COSTS PRODUCTION COSTS 





@ Costs are of paramount consid for the use of the capital involved 
eration because knowledge of costs in our (While a 


is a requisite to their control. No cost, return on capital is seldom 


operation true 


customer or group of customers will treated as such for accounting pur 


guarantee us that we will recover poses.) 


our costs plus a profit. In order first Cost accounting gives us know! 


to obtain and then to keep business costs and trom that 


edge of ou 


we must hold our costs at the lowest point we are on our own. In one 


possible level; we must have full area of cost accounting in the gray 


knowledge of what comprises these iron jobbing foundry business we 


costs and through this knowledge have been flagrantly delinquent in 


we must exercise control over them acquiring the knowledge which we 


and kee p them from getting out ol need. That area concerns the vat 


' 
hand iations in costs inherent in the pro 


No business enterprise can be duction of our product in varying 


conducted successfully nor exist quantities 


for a long period of time on any My company has spent consid 


premise which contemplates no erable time and effort in the studs 


more than the recovery of costs of this particular problem and we 
Consequently, our selling prices have come to some startling (to us 
must include a margin over these at least) conclusions 

costs which will permit us to pay 1. That the lack of differential 


W.S 
Headford Bros Hitchins Foundry Co 
Waterloo, lowa 


Brunk President 





quantity pricing based on the var 


lations in costs resulting from the 


Variations in quantities produced 
ranks next to flat-pricing as a dan 
ger to the castings supphier 

2. That the only time this meth 
od of pricing can be made palata 
ble and acceptable to the customer 
is when the original quotation is 
made 

3. That we, in our purchase of 
chaplets, grinding wheels, et 
this matter of 


meet 
quantity discounts 
and premiums regularly and accept 
it without reservations or objection 


4. The P 


ings are accustomed to this method 


A.'s who buy our cast 


of pricing in all fields other than 


in their dealings with the found 
ries 

5. It is a fair method, it is intel 
ligent and we had better get wise 
to ourselves 

Let us examine a hypothetical 


situation. The Joseph QO. Doake 


Mig. Co. became the customer of 
the Sam Smith Foundry Co. in 
1951. It ordered castings for it 


product the Slim Jim Noodle 


Twister in lots of 1000) piece 
Sam Smith set his prices on the ba 
sis ol those lots of 1000. But in 1952 
the orders fell off to 500 at a time 
in 195% to 250 and in 1954 to 50 
pieces per ordet 

Sam finds himself in a spol \r 
O00 pieces tor a single run Sam 
had made a fair margin over cost 


broke 


hurting 


at 500 pieces he just about 


even, at 250 pieces he wa 
badly and when the orders came in 
Line he 


50 pieces at a produced 


them with the sickening awareness 
that the equivalent of many dollar 


bills swcompanied each shipment 


His costs to pt xiuce the short runs 
inevitably were tar highe per prece 
than they had been on the quan 
tities on which he had originally 
based huis prices 

Now let try to look into Sam's 
mind, kirst of all he likes Jan anal 
for obvious reasons, since he is 
sharing them he has sympathies 
lool Jon problems a related to vol 


| 
urn Lo himsell he say 


thre hie ll oan l vis to Jon 


llow itt 
who is al 
ready taking a beating. and raise 


his castings prices?” So, usually, he 
doesn't. He not only bleeds for Jon 
emotionally but he also bleeds tor 
Joe financially 

On the 


look inte Jon 5 mind Jon buys lots 


other hand let's try to 
ol things other than castings which 
enter into his product, And the 
price on almost every single one of 
these other items is based in part 
on the quantity 
When the 


pur hase Ss Tises 


which Joe pur 
chases volume ot his 
Joe makes savings 


When it talls 


the individual units cost Joe more 


in the prices he pays 


In every case this is true except for 
the castings Joe buys trom Sam be 
cause Sam did not set up quantity 
differentials in his original pricing 

Now to get back to costs. Is there 
i determimable difference in cost, 
lor instance, in producing castings 
mold off a queeser 


10,000 molds. trom 


from om 
matchplate ind 
the same matchplate Yes, there is 


and no one knows it better than 


you. Well 


variety ol difference im cost 


Pative and 


With 


what i thre 


each shop it will var 


Alter long discu sion cost-tind 
ing, examination of variable lis 
cussion ivaiti ete these ire qu 


first conclusions. Remember we are 


speaking of costs and believe them 
it this point to hinge on one full 
day's production of a molder as the 
norm I hi ve classil i hon) per 
cent or base cost. We then add a 


certain percentage ol total base cost 


for shorter runs, using teps ol} 

» 1/10 and 125 day's run ancl cle 
duct a certain percentage of total 
base cost tor longer runs, using 
teps ol 3, 7 ind 12 (or over) das 
rug 

It is obvious that thi ipproach 
to cost determination ts too new tor 
my otou to claim that we have 
found the best method of calculat 


ing the higher cost ol hort order 


One thing is certain, however ind 


that | most of u have been ce 
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luded in the past when we were so 
sure our “short-order” prices were 
covering our costs and providing us 
with a margin over these costs. The 
shortvorder” prices had what ap- 
peared to be a great advantage. It 
ook no thought and little time to 
apply them; we simply took the 
weight of the castings involved in 
the order and obtained our price 
by finding that figure listed op- 
posite the weight on our chart. 
Easy? Yes, Accurate? No, 

What are the items which must 
be considered as increasing our 
costs on the small production or 
ders as compared with those which 
must be taken to process every or 
der whether it be lor one unit or a 
million, In our company they are 
as follows: 

|, Order entered on production 
manager's master cards complete 
with order date, order number, 
number of units, delivery date re 
quired, type of iron specified, pat 
tern number, etc. 

2. Price on purchase order 
checked against price records by 
billing clerk. 

%. Production order issued to 
foundry along with pertinent infor 
mation as to delivery requirements, 
et 

|. Core production order issued 
to core room, if cores are required, 
with appropriate lead time to per 
mit foundry to meet delivery re 
quirements 

5, Shipping instructions issued to 
shipping clerk complete with full 
details as to customer's name, ad- 
dress, pattern number, delivery re- 
quirements and routing if delivery 
is to be made by a common carrier. 

6. Special instructions to the 
millroom or to inspection if these 
ure necessary. 

Normally we find that the serv 
ices of nine separate and distinct 
persons are involved on every order 
before production even begins. 
This is time on every order, wheth- 
er for one unit or a million, Is 
there additional cost involved on 
the shorter runs? Of course there is, 

Now we come to the actual pro- 
duction of castings for each partic 
ular order. In every case the fol 
lowing must take place: 

|, The pattern is brought from 
pattern storage. 

2. The pattern is examined to 
make sure it is in condition to pro- 
duce good castings. 


5. The molder is instructed by 
his supervisor as to the procedure 
to be followed in making the molds. 

4. The corebox equipment is 
brought from corebox storage. 

5. It is examined to make certain 
it is in proper condition to produce 
acceptable cores. 

6. The coremaker is instructed by 
his supervisor as to procedure. 

7. The shakeout foreman may or 
may not be given special instruc 
tions as to handling the castings. 
“Let them cool out in the sand” or 
“watch out for the tits, they break 
off easily.” 

8. In the millroom, instructions 
are given as to whether the castings 
in question are to be put through 
the airless blast, the table blast, 
milled or simply wire-brushed, 

9, Decision must be made as to 
whether chipping is required; 
whether grinding shall be done on 
swing grinders, stand grinders or 
on the bench with hand grinders. 

10. And so on, and on and on. 

Is there additional cost in pro- 
ducing one unit as compared with 
ten? Of ten as compared with 100? 
Of 100 as compared with 1000? Of 
1000 as compared with... we all 
know the answer. What have we 
done about it? 

It is my humble suggestion that 
we should all do something about 
it and that it should be done as of 
now. 

Another point should be kept in 
mind. An order for 10,000 castings 
which specifies delivery in lots of 
1000 pieces is, as far as your costs 
are concerned, the exact equivalent 
of ten orders each of which is for 
1000 castings. 

Nor must it be forgotten that 
percentagewise the loss from found. 
ry defectives is inordinately large 
on the short runs. How often, in 
your own memory, has your shop 
scrapped two or three or four cast- 
ings before it got the good one to 
fill an order for a single unit? Be- 
sides the scrap loss, supervisory 
time and effort are also out of pro- 
portion, 

Make sure your short runs are 
priced to cover your costs or you 
will forever harbor a_ bleeding 
wound. And don't forget that it is 
your corporate life blood that is 
draining away. 


This ts one of a series of foundry costs ar- 
ticles running in Gray Iron News published 
by the Gray Iron Founders’ Society 
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Omaha Site of Corn Belt Casting Clinic 


@ A casting clinic for ferrous and 
non-ferrous foundrymen in Nebras- 
ka, lowa, Missouri, Colorado, and 
adjoining territory will be held at 
the Rome Hotel in Omaha on No- 
vember 14 under the sponsorship of 
the Corn Belt Chapter of the 
American Foundrymen’s Society 
with the cooperation of the society's 
Fechnical Department. 

No registration fee will be re- 
quired for the all-day meeting. 
Membership in AFS is not required 
to attend the sessions, and there is 
no limit to the number of repre 
sentatives each foundry may send. 

General theme of the clinic will 
be “Means Toward Better Cast 
ings.” The clinic will be the second 
annual meeting held by foundry- 
men in the Omaha area to hear and 
discuss the solution of technical 
problems and new developments in 
castings production. 

Hans J]. Heine, AFS technical di 
rector will conduct the clinic with 
the assistance of L. J. Pedicini, 
foundry supervisor, Process Devel- 
opment Section, General Motors 
Corp. 

Text and reference material for 
further study of the subjects dis 
cussed will be provided by AFS. 
Subject matter for the clinic is in 
dicated in the following program 
for the sessions: 


MONDAY, NOVEMBER 14 
Morning Sessions: “New Hori- 

cons for the Foundry Industry,” 

conducted by Hans J. Heine 

9:00 to 9:50 am. . “New Horizons 
in Foundry Progress.” ...Vacu 
um Degassing...Core Shooting 
... Effective Use of Materials... 
Shell Molding Improved 
Properties through Minute Ad 
ditions. 

10;00 to 10:50 am . . “Principles of 
Vertical Gating” .. . Fundamen- 
tals of Good Gating Design . 
AFS color-sound motion picture, 
“Effect of Vertical Gating Design 
on Casting Quality” . . . Discus 
sion. 

11:00 to 12:00 noon “The Car- 
bon Dioxide Process”... Funda- 
mentals of the CO, Process for 
Cores and Molds... Motion pic- 
ture on application . . . Demon- 
stration and Discussion 


12:15 to 1:30 pm Noon Recess 
Mternoon Sessions: “Principles 
of Molding Sand Technology,” 
conducted by Hans J. Heine and 
L. J. Pedicini 

1:45 to 2:20 pm. .“Components of 
Molding Sands.” 

2:30 to 3:10 pm. 
apres Sands.” 

3:15 to 3:50 pm Core Sand 
Practice.” 

1:00 to 5:00 pm 
Registrations for the clini 

should be sent to James Brinn, 

Secretary-Treasurer, Corn Belt 


“Properties of 


Discussion. 


Chapter, American Foundryman’s 
Society, 2636 Sewell St.. 
Neb 


Lincoln, 


Air Pollution No Hazard 


No serious adverse eflect on 
health can be attributed to air pol 
lution according to a study recently 
released by the California State 
Department of Health. However, 
present scientific evidence is insul 
ficient to estimate how near air 
pollution in California has ap 
poached disaster levels, the report 
indicates. 

The report points out that the 
air pollution problem is a duty and 
responsibility for elected local, not 
state, officials, to solve. While this 
report is primarily directed to the 
Los Angeles area, other urban lo 
calities in the United States also 
are being hindered by pollution 
arising from a variety of man-made 
sources, including industry, motor 
vehicle usage and incineration of 
domestic and other refuse. Natural 
phenomena, including topography, 
sunlight, temperature inversions, 
and lack of wind, alter and con 
centrate the pollutants and thus 
increase their effects. 

Touching on radioactive pollu 
tants, the report recommends that 
cities faced with an air pollution 
problem set up a vigilant monitor 
ing device to constantly appraise 
the effects of radiation. Anyone 
interested in this report may obtain 
copies from the Department of 
Public Health, State of California, 
Air Pollution Study Project, 760 
Market St., San Francisco 2, Calif 












VERTICAL GATING GETS A NEW LOOK 


The latest in gating minimizes aspiration and turbulence 


and traps dross before it gets to the mold cavity 
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Effect of taper on flow through sprue attached to recommended gating 


system. Cavity has 4 


l-in. diameter cylindrical enlarge 
ment in line with the runner, Larg 
er cavities are not as effective as 
the l-in. enlargment for absorb 
ing some of the kinetic energy of 
the metal stream and allowing 
quick washing out of the entrained 
ai 

® Make the horizontal runner area 
at least twice that of the sprue 
bottom to reduce metal velocity 
and turbulence, Runners should 
be 5/16-in. wide and %-in, deep 
fora 1/8 x 1 in. sprue bottom, 


® Extend the runner past the ver 
tical side riser gate to provide a 
trap for the first metal which may 
be drossed by air from preceding 
portions of the system. For all three 
sprue heights, an extension of 5 in 
appears to be sufhcient to prevent 
backwashing of trapped metal. Es 
sentially clean metal will then en 
ter the gate. 

* Vent the runner extension at 
the blind end to insure escape ol 
air and rapid filling by the first 
metal 

® Radius corners of the junction 
of the runner and vertical gate to 
minimize aspiration from abrupt 
change in direction of metal flow. 
* Flare the vertical gate to the 
side riser so that the exit area 
(riser side) is twice that of the en 
trance (runner side) which should 
be the: same area as the runner, 
This reduces velocity and turbu 
lence on entering riser, 


56: 


x 6-in. section; sprue bottom is Ye x 1 in. 


® Use a side riser with web gate 
extending the full height of the 
mold cavity to prevent turbulent 
metal from entering the cavity, to 
supply metal to the upper levels of 
the cavity as it is filled, to act as a 
reservoir of last metal poured for 
feeding casting shrinkage, and to 
retain some of the dross that may 
get this far. 

Determine riser dimensions that 
will prevent shrinkage for each al 
loy and casting size. A 114 x 11y4-in 
riser is much more satisfactory than 
ai x I riser in reducing turbu 
lence, 
® Use a web gate extending the 
full height of the cavity and ol 
sufficient width to introduce metal 
quietly and progressively from the 
bottom to the top of the mold cay 
ity. The large size riser with wide 
web gate (\4-in.) reduces cascad 
ing through the web into the cav- 
ity and resulting turbulence. 

Flow of liquid leaving the gate 
of the recommended design ol 
1:2:4 (sprue bottom, runner, gate 
exit) is calculated to be 1, 114, and 
2 ft/sec for the 9%, 17-, and 36-in. 
sprues, respectively, Although in 
creased velocity means increased 
turbulence early in the pour, 
2 {t/sec is not considered damag 
ing. 

Ihe latest thought in gating de 
sign, however, will not produce 
good castings mold after mold un 
less the entire gating system is put 
on the pattern 
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Name National AFS Nominating Committee 


Nominating committee to select 
ofhcers and directors for elections 
at the 1956 Annual Business Meet 
ing of American Foundrymen’s So 
ciety was named August 8 at a meet 
ing of the executive committee of 


the society's board of directors 


Will Meet December 12 
Five committee members were 
named from lists 
chapters eligible this year to suggest 
members. I hese five, together with 


submitted by 


the two immediate past presidents, 


lorm the nominating committee 
which will meet December 12 in 
Chicago to nominate a president 
vice-president, and six directors, en 
deavoring, as prescribed by the AFS 
by-laws, “to provide equitable and 
constant regional representation, 
and representation for the sev 
eral branches of the castings indus 
try.” 

Members of the nominating com 
mittee are 
Frank 


Past President J. Dost 


(1954-55), Foundry Co 
Wellington, Ohio, chairman 

Past President Collins L. Cartes 
(1953-54), Albion Malleable Lron 
Co., Albion, Mich 

W. TI. Shute, Steel Foundry Div 
Canadian Car & Foundry Co., Mon 
treal, Que. Representing Region | 


Sterling 


Chapter Group D-Eastern Canada 
Chapter and Steel 
c...B Schopp, Link-Belt Co., In 
dianapolis, Ind. Representing Re 
gion 2, Chapter Group ]-Central 
Indiana Chapter and Malleable 
W. D. McMillan 


Harvester Co., Chicago. Represent 


International 


ing Region 3, Chapter Group k 
Chicago Chapter and Gray tron 
Karl White, M. A. Bell Co., Si 
Louis. Representing Region 4 
Chapter Group N-Corn Belt Chap 
ter and Supplies. 
Howard H. Havies, 
sels Munitions, Ltd., 
B. C. Representing Region 5, Chap 
ter Group R-British 
Chapter and Gray lron 


Vivian Die 
Vancouver 


Columbia 


Make Sand Fundamentals Understandable 








Discussing molding sand fundamentals in a recent meeting of American 


Foundrymen's Society technical committees, 


Basic Concepts 8-V and 


Flowability 8-E, are: (standing left to right) Robert J. Maddison, White- 
head Brothers Co.; Joseph S. Schumacher, Hill & Griffith Co.; and Clif- 
ford E. Wenninger, National Engineering Co., chairman 8-V; (seated 
around the table from left) Victor M. Rowell, Harry W. Dietert Co., 


chairman 8-E; Louis J. Pedicini, 
Soderling, International Harvester 
can Silica Sand Co.; Joseph E. 


gess P. Wallace, 


General Motors Corp.; 
Co.; Thomas 
Foster, AFS 
Whitehead Bros.; 


Lennart A. 
W. Seaton, 
asst.; Bur 


Ameri- 
technical 
©. Jay Myers, Archer-Daniels- 


Midland Co.; AFS national director and Sand Div. chairman; J. B. 


Caine, consultant; and Richard W. Heine, 


University of Wisconsin. 
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Rush for Casting 


Congress Exhibit Space 


@ Firms planning to exhibit at 
the 60th Annual Castings Congress 
of the American Foundrymen’s So 
ciety have already requested one 
half of the floor space available in 
the world’s largest convention hall 
The congress will be held May 3 to 
9, 1956, in Atlantic City, N. | 
William N. Davis, exhibits man 
ager, announced that 93 exhibitors 
had made requests for exhibit space 
less than 30 days after the exhibi 
tors announcements had been 
mailed. Davis states that the exhi 


bits of new developments n ma 


chinery and processes will make the 
AFS Castings Congress “the most 
exciting that has ever been held 

Phe tentative program for the 
\FS Congress has been announced 
and it details present planning for 
the technical program 

All technical sessions will be held 
in the meeting rooms of the conven 
tion hall, with a maximum of four 
technical sessions scheduled for any 
one time. Roundtable luncheon dis 


cussions, however, will be sched 





uled for hotels rather than for the 
convention hall 

Special events include 

Symposium on Metallography 
Leading metallographers will par 
ticipate in a discussion of the value 
of metallography to the foundry 
man. Both ferrous and non-ferrous 
metallography will be covered, as 
well as machinability properties 
judged by microstructure, and oth 
er phases of metallography 

An AFS Research Exhibit will 
be set up at the ¢ ongress in which 
all divisions and committees spon 
soring research will participate 

\ Management Dinner will be 
sponsored by the Safety, Hygiene 
md Air Pollution Control Com 
mittee to feature community rela 
tions 

Applications for hotel reserva 
tions for the Congress will be sent 
out early in 1956. Mopvern Castines 
will also publish an application 
form. The housing bureau of the 
Atlantic Citv Convention Bureau 


will handle hotel assignment 














Tentative Program 


60th Castings Congress 


American Foundrymen's Society 


Atlantic City, May 3-9, 1956 


THURSDAY, MAY 3 


8.30 am Registration Opens 
7:00 am NFFS Meetings 

Exhibits open ¥:00 am 5.30 pr 
12:00 noon Author Luncheons: Gray 


lron, Malleable, Sand 


Technical Sessions: Gray tron 


2:30 pm 
Malleable, Sand 


7,00 pm NFFS Meetings Dinner 


8:00 pm Gray tron Shop Course 


FRIDAY, MAY 4 


8:00 am Author Breakfasts: Bross & 
Bronze; Gray tron 
Malleable; Pattern; Light Metals; Sand 


Plant Evipment 


97:00 am Technical Sessions: Brass & 


Bronze; Gray tron 


Malleable, Pattern 


Exhibits open 9:00 am 5:30 pm 


12:00 noon Round Table Luncheons 
Brows & Bronze, Malleable 
Gray tron 
2:30 pm Technical Sessions: Light Met 


als; Plant Equipment; Send 


8.00 pm Shop Courses: Gray tron 
Bross & Bronze 


SATURDAY, MAY 5 


Atlantic Coast Day 


8.00 am Author Breakfasts: Educo 
tion; Industrial Engineering 
light Metals; Send; Bross & Bronze 


Malleable, Refractories 


7:00 am 
Industrial Engineering 
Light Metals; Sand 


Technical Sessions: Education 


Exhibits open 9:00 am 12,00 noon 
12:00 noon Annval Business Meeting 

and C. £. Hoyt Lecture 

Exhibits open 2:00 . 5,30 


3:00 pm Technical Sessions: Bross & 


Bronze; Refractories 


Shop Course: Malleable 


7:30 pm 


Annual Banquet 


SUNDAY, MAY 6 


Exhibits closed 


8.00 am 


9.00 am 


Committee Breaklast Meeting 
Committee Meetings 
Committee Luncheon Meet 


12:00 noon 


ings 


Post Presidents Luncheon 
10 pr Committee Meetings 
10 pn Canadian Dinner 


MONDAY MAY j 


8.00 am Author Breakfasts, Stee! 
Plant Equipment, Sand 

Education, Light Metals; Gray tron; Meat 

Transfer; Safety, Mygiene, and Air Pol 

lution Control, Metallography Symposium 

700 am Technical Sessions: Plant 

Equipment, Steel, Sand 


Exhibits open 9:00 om 5.30 pm 


12:00 neon Round Table Luncheons 
Education, Light Metals 


Boord Luncheon and Meeting 


2:30 pm Technical Sessions: Heat Trans 
fer; Gray tron, Light Metals; Safety 


Hygiene and Air Pollution Control 
7:30 pm Alumni Dinner 


8.00 pm 
Metallography Symposium 


Sand Shop Course 


TUESDAY, MAY &@ 

8.00 am Author Breakfasts, Heat Trans 
fer, Industrial Engineering 

Pattern, Gray tron; Sefety, Hygiene and 

Air Pollution Centrol, Steel Light Metals 

Management, Send, Metallography Sym 


posium 


700 am Technical Sessions: Meet Trans 


fer 
industrial Engineering Pattern Gray 
lror 
Exhibits open 9:00 am - 5,30 pm 
17.00 noon Round Table Luncheons: tn 


dustrial Engineering; Pattern; Safety 


Hygiene ond Alr Pollution Control 


2:30 per Technical Sessions Steel, Safe 
ty, Mygiene and Air Pollution Control 


Light Metals 


7.00 pr Management Dinner 
8.00 pr Send Shep Course 
Metallography Symposium 
WEDNESDAY, MAY % 
800 «of Author Breakfasts Plant 
Eavipment; Steel; Sand 
900 on Technical Sessions Plant 


Equipment, Steel; Sand 


7:00 noor Round Table Lunche Sieei 
Registration clases 3:00 par 
Fah bite close 5:30 pm 
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LOOKING INTO THE 
HEART OF A MOLD 


for identifying molding materials, analyzing them, and defining their textural characteristics. 


The castings industry ts seriously 
in need of methods of describing 
foundry molds accurately and in 
detail, The mechanism of metal 
casting and the 
molding sand deterioration need to 


mechanism of 


be studied carefully 
Frechette’s article de 
serthbes a powerful tool in the in 


Professor 


estigation of foundry sands and 
theiy textural characteristics 
through the use of the polarizing 
microscope together with the stere 


Os opr mC VOM ope 


@ Lhe microscope is the most use 
ful single instrument for the defini 
tion of a molding sand system, Its 
areas of usefulness may be summa 
rized as follows 

|. Identification of the constitu 
ent minerals, both natural and arti 
ficial, through their optical proper 
ties and detection of in-process 
changes in the minerals, as for ex 
ample through solid solution ef 
fects, by changes in their optical 
properties 

2. Quantitative analysis in terms 
of the constituent minerals, 

5. Description of the textural 
characteristics of the mold, includ 
ing particle size distribution, pore 
shape and volume and contact re 
lutionships among the grains 


Mineral Identification 


The procedures for identifying 
minerals with the polarizing micro 
scope have been fully organized un 
der the heading of optical mine 
alogy and have been treated in 
many books, of which some of the 
most useful are those by Winchell,! 
Rogers and Kerr,’ and Larsen and 
Berman.” The subject is much too 
large to develop here, but in briet 
it may be said to depend upon the 
determination of such optical con 
stants as the index of refraction, 
the birefringence or double refrac 
tion, color, opt character and op 
tic orientation, i.e., the relationship 


of optical effects to the crystallo 


58 


graphic directions in grains as re 
vealed by the presence of crystal 
faces, on usually 
The following will indicate the na 
ture of the simpler measurements 


more cleavages 


® Index of refraction. Relractive 
index measurement with the micro 
accomplished — by 
mounting grains in 
oils of known index of refraction 
Calibrated series of suitable oils can 
be had from several supply houses 
Phe simple tests for comparison are 
illustrated in Fig. 1, The sharpness 
of these effects indicates the magni 
tude of the difference in index 
between mineral and mounting me 
dium, a fact which is useful in esti 
mating indices when a permanent 
mount in a standard medium is 
used, as in work with thin sections. 


® Birefringence. Most minerals 
have the property of splitting the 
light into two rays of different re 
fractive indices; the difference be 
tween these indices is termed the 
birefringence of the mineral. The 
refractive index corresponding to 
each ray may be measured by ro 
tating the stage until the vibration 
direction of the ray 
parallel the polarizer 
south) 

It is easier and much faster to ob 
tain the birefringence by observing 
the interference colors under 
crossed nicols, i.e., with analyzer in 
serted, The birefringence is related 
to these interference colors through 
the retardation by the expression 
Retardation 
Thickness — 
which may be rendered graphically 
as the Michel-Levy scale shown in 
Fig. 2. Because of the difficulty of 
values for the 


“ ope is best 


is brought 
(i.e., north 


Birefringence 


obtaining 
thickness of grains it is difhcult to 


pr ecise 


measure birefringence exactly, but 
it is useful diagnostically neverthe 


le ss 


® Optic character. As noted above, 
some minerals do not split light 
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\V.D. Frecuerte, Prof 


Ceramic Technology 


Alfred University 


The microscope is a powerful tool 
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Fig. 1.. Comparison of refraction index of mineral and known index oil. 
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exhibit no 


and so 


into two Trays 


biretringence. [hese are termed op 


tically isotropic and are extinct 
dark) in all positions under 
crossed nicols. They include the 


minerals of the cubic system as well 


as the glasses. Even in these, how 
ever, the presence of strain Causes 
birefringence in an amount pro 
portional to the strain present 
Among the birefringent or anise 
tropic minerals two types are dis 
tinguished. In one of these belong 
the minerals of the tetragonal and 
which have a 


(the 


hexagonal systems 


single direction Opuc aXts) 


along which only a single ray is 


transmitted and there is no bire 


lringence. Such minerals are called 
uniaxial. In general they split light 
into two rays, one (the O-ray) vi 
brating in a plane which contains 


the opuc axis, which is the c-axis 


of the mineral. The O-ray has a 
fixed refractive index. The kE-ray 
which vibrates normal to the O-ray 
has a variable refractive index 


which is maximum in positive crys 
tals when it travels normal to the 
optic axis and is minimum (equal 
to that of the O-ray) when it tras 
els along the Optic axis 


Ihe 


have biaxial optic character 


remaining crystal systems 

They 
have two directions along which no 
birefringence occurs, the angle be 


tween these being termed the optic 


angle 

* Optic orientation. Observation 
of the optic orientation, ie., the 
relationships between the optic 


axes and the crystallographic axes 
ol the mineral, as indicated by the 
presence of crystal faces or of cleay 


ages, constitute a powertul aid in 


mineral identification. The inte 
ference figures obtained by intro 
ducing a strong condenser and 
crossed nicols, together with re 


moval of the microscope eyepiece 
constitute an important part of the 
determination of both opt charac 
ter and optic orientation 

Other indications are he Iptul, es 
pecially on mineral grains too small 
to vield useful interference figures 
These include the extinction type 
lo ce 


the 


and the sign of elongation 
the 
stage is rotated with crossed nicols 
the darkens 


termine extinction type 


until mineral grain 


extinguishes) and the relation 


ship between crystal laces or cleas 


and the vibration directions 


ages 


in the microscope are noted as 
shown in Fig. 3 

The sign of elongation (for those 
crystals or cleavage fragments ex 
hibiting elongation tendencies) is 
positive if the elongation direction 
is more nearly parallel the vibra 


tion direction of the ray ot higher 


refractive index than that of the 
other visable ray 
. Microsopi« data. Optical de 


scriptions of minerals are available 
systemati 
a)! 


with tables to aid in 


identification of unknowns.?* 
special interest in connection with 
volumes on 
petrography by Mil 


Krumbein and Petti 


foundry sands are the 
sedimentary 
ner,” and by 
john.? Rigby® has described some 
of the high temperature products 


which may arise in the casting proc 
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. Optic axes related to 


Fig. 3 


tice with notes on the minerals en 


countered and the techniques em 


lable | 


sands in 


ployed lists some ol those 


in foundry the order ol 


their greatest refractive indices, N 
or N 


the index of the constant 


axes 


of crystal faces or cleavages 


Knowledge of the mineral con 


stitution of molding materials can 
be most useful in estimating then 
behavior and anticipating dithcul 
ties as well as in suggesting corres 


tive measures, cleaning procedures 








ess, and Insley and Frechette® have O-ray, in the case of untaxials. The and so on. In silica sands, contam 
discussed the use of the microscope clay minerals are listed separately ination by feldspar, mica, horn 
in connection with foundry prac in Pable blende, magnetite, and calcite may 
TABLE 1 OPTICAL DESCRIPTION OF SOME MINERALS FOUND IN MOLDING SANDS 
Principal 
Refractive Birefring Optic Grain Resting on Best Cleavage 
Index ence Sign 
Mineral N oN (NN) 2Vv Figure Extinctior Elongation Biref Other Diagnostic features 
Pens 
Cristobalite 1.487 0.003 —_ No cleavage Sometimes in shetetal crystals 
Unias 
Microcline 1.525° 0.007 - 5 off Inclined + 0.0035 Characterized by plaid like appearance unde 
1530 83 Acute cromed nicole owing toe two sete of poly 
Bisect synthetic twinnings 
Albite 15% . 0.610 + Piagiociase series of feidspars between albite and anorthite characterized by clear-cut twinning lametia 
1.541 76 which in grains tying on perfect O01 cleavage are parallel te visible O10 cleavage, refractive indices on 
Anorthite 1.582 0.012 _— such grains are almost linear function of composition from 1529 and 1.599 for albite to 1 581 and 1 585 
1.588 17 respectively for anorthite 
Quartz 1544 0.009 ‘ No cleavage Clear Trregular, rounded or conchoidal grains 
Uniax which may be stained with Feo, 
Biotite 1.574 0.04* — Acute Parallel Sheets 0 Perfect basal cleavage yields thin flat flakes 
1638 0.06 110 Bisect x usually deep yellow brown. pleochroi 
Muscovite 1.593 0.04 Acute Parallel Sheets 0 006 Perfect basal cleavage yields thin fat flaves 
1611 47.15 Bisect x of characteristic appearence having single 
interference color, surface all in focus 
Tourmaline 163 0.022 ~ Cleavages not prominent Variety of colors with marked pleochroiom 
Le 0.035 Uniax and maximum absorption paratiel O 
Hornblende 1.633 0.02 - orf Pleochroe in greem and browns: perfect 
1.701 0.03 36° to BE center Inclined 110 cleavages yield elongated to aciculay 
or fibrous grains 
Mullite 1654 0.012 + Parallel ‘+ Elongated (paratiel 7 priematic crystals 
45.50 with parallel extinction positive elongation 
Calcite 1 658 0.172 _ orf Symmetrical None 0 092 Perfect rhombohedral cleavage lamellar 
Uniax center twinning Note extreme birefringence 
OA 
Dolomite 1.680 0.180 or Symmetrical None 0 On Perfect hombohedral cleavage polytyn 
1.716 0.190 Uniax center 0.12 thetic twinning commor 
OA 
Olivine 1 689 0.037 Acute or Paratlel ‘ 6012 
1718 1 te obtuse te 0.019 Imperfect O10, tees distinet 100 cleavages 
90 bisect 
Periciase 1.7% None Isotropre None All None None Perfect ybic, poor octahedral cleavages 
1.78 posite e ences with iron content 
Garnet 1.741 None Isotropic Irve " grave without cleavage fter 
1. 887 to ve pitted Colorte pele reddiet 
weak le 1 ark brown qreenioh gray 
Fayalite 1 847 0.051 Acute Parallel ll ,ree ellow me tabula y 
1 BH64 4 bisect ta e'ongated paratiel ¥Y which oxidize t 
’ h wr biact tinet le 
t t if eavage 
Zircon 1.92 0.04 + ‘ t cleavage horle to pale 
1% 0.06 Unitas Flash Parallel ‘ a . ya 
Rutile 2.603 0.286 + Flash Parallei ‘ 2m l eavage 
2.616 0.307 Uniax Ow 
*Two figures listed indicate the extremes in range index birefringence with change of composit fe t mat'er the 
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Fig. 4... Extent of iron-periclase reaction at mold surface during casting. 

















Fig. 5. . Convenient method for measuring amount of each mineral based 
on area, is to count the number of times each mineral appears at the 
cross hairs when the slide is stepped along by a ratchet arrangement. 


TABLE 2 


. MICROSCOPIC CHARACTER OF THE CLAY MINERALS* 





Clay Mineral tes N,-N, 
Kaolinite 1,560 0.006 
1,570 0.007 
Dickite 1,566 0.006 
1.571 0.009 
Halloysite 1,526 
(4H,O) 1,532 
Halloysite 1,548 
(2H,O) 1,556 
Montmorillonite 1.515°** 0.025 
1.630 0.040 
Nontronite 1.600 0.035 
1.640 0.040 
INlite 1,57 0.022 


Optic 
Sign, 
2V 





20-50° 


| 
52-80° 


Iso. ? 


Iso. ? 


0-33° 


0-20° 


Notes 


(001) Plates often forming cursed groups 
with parallel extinctions. X is about 3° 
from normal to (001). Optical tests usually 
conclusive. 

Monoclinic, platy. XAC 15-20°; plates 
standing on edge show extinction angle 
of 15-20°. 

Fine-grained aggregates showing conchoi- 
dal fracture. Optical and X-ray data not 
always conclusive. 


Very fine-grained, shred-like but clearly 
crystalline with occasional areas of elon- 
gated plates.X (001) almost. Nontronite 
is pleochroic in yellow-brown-green. 
Resembles mica; sometimes pleochroic. 
X (001) almost. 





Data from C, §. Ross!” and from R. E. Grim"! 
Indices lower if measured with air occluded; two figures listed indicate extremes 


in range of indices 


Indices vary somewhat with the exchangeable cation 
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be encountered. All of these lower 
the refractoriness of the sand and 


tend to restrict its use to light 
service. An abundance of mica 1s 
especially undesirable. Not only 


does it act as a flux but its flat 


sheets are inclined to align them 
selves in molding, setting up planes 
of structural weakness. 

Ihe identity of the clay minerals 
present in natural sands or added 
in synthetic sands has been shown 
highly The 


several clay minerals are quite dis 


to be significant! 
tinct in bonding power, dispersing 
dura 
Con 


and coating characteristics, 
bility and drying behavior 
x quently the microscope and other 
analytical tools such as differential 
X-ray are a 


intelligent 


thermal analysis and 


necessary adjunct to 
compounding and to setting up 
treatment reclamation 
practice. 

Illite and kaolinite 
for example provide molds whose 
strength is less sensitive to moisture 
content and to the amount of clay 
used than does montmorillonite. 
Halloysite is still less sensitive to 
moisture content but requires 
much more water than does mont- 
morillonite. [lite and kaolinite are 
reluctant to break down into their 
finest particles and consequently 
are of the durable type, surviving 
repeated moding and casting cycles 
with little decrease in performance. 


sand and 


bond clays 


Such relationships as these are 
important in controlling the sand 
so as to achieve sufhcient mold 
strengths without developing ex 
cessive strength that would prevent 
contraction of the casting without 
damage during cooling and also 
would make it difhcult to strip the 
mold from the casting later. 


® Mineral standards. The 
scopist rapidly becomes familiar 
with the minerals 
countered so that he may recognize 
these at sight without going 
through formal measurement of 
properties. To aid in achieving this 
familiarity a collection of standards 
Such minerals 
may be secured from mineralogical 
The 
clay mineral standards prepared by 
the American Petroleum 
and tully described by Kerr et al.' 
is particularly valuable. 

Solid solution effects in minerals 


micro 


commonly en 


is indispensable. 
supply houses. collection of 


Institute 


cause corresponding shifts in the 


optical properties and so may b 


inferred from careltul measure 
ments with the microscope I he 
most useful measurement is one ol 
refractive index, in which h gh 


precision is possible Powdei 
mounts are therelore most useful in 


Color, 
optic angle, and optic orientation 


this work birelringence 


all may change continuously with 


composition in a solid solution 


series and these have been tab 


ulated for many minerals.’ 


An interesting example in con 
with molding 


sands relates the refractive index ol 


nection periclase 
periclase to its content of FeO and 
FeO, (calculated by Walter I 
I reffner, General Retractories Co 
from the refractive indices ol pure 
MgO, pure MgOrke,O,, as re 
ported by Posnjak, and of 66.7 mo! 
percent FeO as reported by Bowen 
and Schairer personal communi 
1954). 

By means of these data it is pos 


cation, 


sible to urace the extent of the iron 
periclase reactions at mold surlaces 
during casting. As shown in Fig 
4 the relationships are linear when 
composition is expressed in mol 
per cent but 


weight per cent is plotted 


parabolic when 


It will be observed that ambigu 
itv exists unless it is known wheth 
er the iron is in the ferrous or the 
ferric state; ferrous iron colors peri 
clase green, however, while the 
presence of the ferric iron causes a 


vellow to brownish coloration 


Quantitative Analysis 

in Terms of Minerals 
It is frequently useful to know 
the 
minerals of 


not only identity of the con 


stituent new or used 
molding materials but also their 
relative amounts 
give 


dicating the 


The micros ope 


can such information by in 


relative volumes ol 
each of the minerals present and 
these can be converted to weight 
per cent values by consideration of 
the densities of the constituents 
Numerous methods have been de 
veloped to yield quantitative mi 
croscopic analyses* '* but new 
applications frequently present spe 
cial problems which require modi 
fications in procedure 

One of the simplest methods in 
the number of 


volves counting 


grains of each constituent in a 








series of randomly chosen fields 
until 500 or more have been tal 
lied. This has been successfully 
applied to the analysis of commer 
cial feldspars but it ts limited to 
those materials in which the parti 
cle size distribution is the same 
for all minerals. Piatey or fibrous 
grains such as those of the micas 
and clay minerals are particularly 
trouble some 

Quantitative methods based on 
the areas of constituent minerals 
visible in a series of fields in the 
microscope are less affected by 
differences in the particle size dis 
tribution of the constituents (the 
error is proportional to grain thick 
ness instead of the cube of the 
diameter) These may employ 
actual areal measurement by the 
use of a planimeter but more con 
vermently consist of linear traverses 
in which the slide is propelled by 
a series” ol micrometer screws 
mounted in tandem 

Lach mineral is assigned a pat 
ticular screw which is used to drive 
the slide when that particular 
mineral is observed at the interse 
tion of the crosshairs in the field 
\t the conclusion of a complet 
traverse the readings of the micro 
meters indicate the relative areas 
ol the various minerals and a 
series olf such traverses vields the 
volume per cent of each mineral 
present provided the thickness of 
the grains is the same or has the 
same distribution 

\nother convenient method 
based on area consists ino simply 
noting the number of times each 
mineral appears at the intersection 
of the crosshairs when the specimen 
slide is stepped along by a ratchet 
arrangement to permit examina 
tion at each of a long series of even 
ly spaced points (Fig. 5) 

The wide distribution of particle 
sives in foundry sands makes the 
above methods uncertain when 
applied to the materials in powder 
form. It is suggested that a more 
reliable procedure would involve 
preparation of a polished thin se 
tion, the microscopic analysis being 
accomplished with reflected light 
using either the linear-traverse o1 
the point-counting scheme with 
the aid of transmitted light, when 
necessary, for mineral identifica 
tion 

The procedure involves immer 


sng the specimen material in a 
resin such as phenol formaldehyde 
contained in an expendable glass 
container. A vacuum is applied 
during the first stages of heating 
and the thermal curing of the resin 
is completed at normal pressure 
The specimen is sawn, preferably 
with a diamond saw, to yield a thin 
slice which is ground flat on a wet 
cast-iron lap with successively finer 
grades of SiC beginning with about 
150-mesh and finishing with 500 
mesh 

The surface may be smoothed 
with optical emery on a glass plat 
before cementing with — glycol 
phthalate face down on a_ ghass 
microscope slick The process Is 
reported on the reverse side, grind 
ing until the required thinness is 
reached (not more than 30° mi 
croms) The surface is then pol 
ished with optical rouge on a cloth 
flap. Etching to differentiate be 
tween the mineral constituents in 
reflected light, must be suited to 
the particular problem, the choice 
ol reagents, concentrations, and 
time of exposure depending on the 
particular minerals known to be 
present 

Examination can then proceed 
using a microscope equipped tor 
both transmitted and vertical illu 
mination, Transmitted light can be 
switched on to aid in recognizing 
the constituent minerals in the see 
tion. Reflected light is used for 
quantitative analysis, howeve 
since it insures that only the min 
erals exposed at the (randomly 
chosen) surface plane will be meas 
ured. Particle size and shape are 
thereby eliminated as variables in 
fluencing the result 

Rough quantitative data may b: 
secured by visual estimation and 
this is often adequate especially 
when conducted by an experienced 
observer with the aid of relerence 


standards 


Textural Characteristics 

The well-known importance of 
the textural characteristics of a 
foundry mold in determining its 
performance lends special interest 
to the study of particle size dis 
tribution, void shape and size, and 
the spatial distribution of the con 
stituent minerals 


® Specimen preparation. Particle 
sive and shape studies are best 





conducted with granular or “pow ectronmy as described above. Sev 


der’ mounts, but all other textural eral Variations are possible if a 
studies require preparation ot the thin section os required for us 
specimens in sections which pre with transmitted light only, the 
serve the textural characteristics of polishing step may be omitted and 
the mold i cover glass cemented to the upper 

The initial sampling may be surface of the section. The slice 
done with a core drill or even a thickness may be vdypusted to the 


cork-borer of large diameter, taking purpose at hand trom rather thick 


care to avoid disturbing the core sections to be used in studying tly 


during removal and keeping care coarse grams of the mix to vers 
ful track of the site trom which thin ones where the finer consti 
the sample is taken Molds can be tietrits ite ol interest kon sturdy 
sampled in this way and patched it low power by incident light with 
with fresh sand word ru loss of the steTCoscopr hic OSC Ope fine 
production and providing closer finishing of the section surlace 
correlation between HC TOs apn mia be tinshiecesyary mil i cover 
data and mold performance vluss may be omitted 

I he sample core can be sliced bor studying granular characte 
ma impregnated with resin fo packing mid homogenet if teas 





Fig. 6 (above) and 7 (below) Precision determination of particle size 


distribution with microscope and external scale has many advantages 


over other methods of studying sub-seive fractions of foundry sands 
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ln tluable to strip a “peel” from 
surlaces which have been exposed 
by caretul fracture or sawing, The 
procedure’® involves flooding the 
exposed flat surface with amyl 
wetate and then with pyroxylin 
When dry the peel is removed and 
comented to a. glass MICTOSCOpe 
lide with Canada balsam, avoiding 
too high a temperature in mount 
itiyv 
® Particle size distribuion, Increas 
ing interest in the finer fractions 
ol foundry sands requires methods 
lor dealing with the sub-sieve sizes 
While many methods are available, 
including those based on sedimen 
tation, elutriation, permeability 
ania absorption the MMC rOSCople 
methods offer some advantages 
Phe particles are actually seen and 
can be comprehended more easily 
than the data from non-visual tests 
Particle shape can be observed 
The distinction between grains 
made up of a single crystal (or 
fragment) and those which are 
agglomerates of several fragments 
ol the same mineral or of different 
minerals can be drawn 

Unlike the permeability and ad 
sorption methods, the microscope 
reveals the distribution of particle 
sizes. Unlike all other methods, it 
can yield particle “size” data which 
fit the requirements whatever they 
Sedimentation methods, 
on the other hand, provide only 
an “equivalent settling diameter” 


may be 


which may bear little relationship 
to foundry sand technology 

\ wide variety of microscopic 
techniques and modifications has 
been developed'* and selection 
must be made carefully to fit the 
necd, The easiest and fastest is 
simple estimation, and this may be 
adequate for many purposes in the 
hands of a trained observer and 
with the aid of relerence standards 

Particle size concepts and rec 
ommended methods of microscopic 
measurement have been reported 
by Committee E-1 of the American 
Society for ‘Testing Materials!’ and 
errors and dispersing techniques 
have been reviewed by Loveland.'* 
A simplified procedure for pre 
cision determination of particle size 
distribution based on the use of an 
external scale (Fig. 6-7) has ad 
vantages in speed of operation,'® 


* Particle shape. Rough classifica 


62 - 


tion of grains as rounded, subang- 
ular or angular,’® is easily made 
by inspection with the microscope 
but quantitative evaluation of 
shape is difficult. Attempts along 
this line list “shape factors’ ex 
pressing the ratio of maximum 
toOminimum particle dimensions, 
length-to-breadth, etc.'* Much more 
work needs to be done in this 
line and there is probably no sub 
stitute at present for actual micro 
scopic observation or photomicro 
graphs 

® Void shape and distribution. 
While void structure should be 
amendable to the same type of 
treatment as particle size, it is not 
easy to treat quantitatively by 
microscopic methods. Qualitative 
impressions concerning the size, 
continuity, and uniformity of 
voids, pores, and cracks can be 
valuable however The stereoscopic 
microscope is best suited to. such 
examination on mold surfaces, 
washes and broken or sawn sections. 
\ wide range of magnifications is 
advisable to permit inspection of 
gross structure and of details. Prop 
er illumination is essential and 
should be standardized so as to 
facilitate comparison over ex 
tended periods. 

As in other textural studies, im 
pregnation of the mold prior to 
sectioning is olten necessary to 
preserve detail, The resin used for 
impregnation may be colored with 
a dye such as crystal violet to aid in 
prompt recognition of the impreg 
nated voids under the microscope 
* Spatial distribution of constitu- 
ents. Much can be learned by mi 
croscopic examination with regard 
to such features as uniformity of 
mixing, agglomeration of bond 
clay, “wetting” of grain surfaces by 
additives, Again, comparison with 
file samples is essential in present 
ing coherent reports, particularly 
over long periods and between 
different observers 

Sections properly chosen to show 
gradients across mold details and 
normal to the metal-mold surfaces 
are invaluable in tracing segrega 
tion of materials, improper ram 
ing, metal penetration and burn 
on effects,2!-*5 

The polarizing microscope to- 
gether with the stereoscopic mi 
croscope have already contributed 
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largely to the understanding of 
foundry mold materials, to their 
development and to their control 
in use. Recent trends toward ex- 
tensive mechanization of sand han 
dling and molding systems and 
casting lines create increasing de 
mands for reliability and perform 
ance of materials. The microscope 
will undoubtedly be used in de 
veloping improved compositions, 
guarding their specification, and 
trouble-shooting 
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Caterpillar Supplies Emergency Power 





While utility servicemen altered electric circuits, emergency power for 
protection of vital equipment at the Midland, Pa. mill of Crucible Steel 
Co. of America was supplied recently by a giant Caterpillar Diesel-Elec- 
tric Set driven to Midland from Peoria, Ili. Mobile plant which is shown 
above, can be operated by one man and can be hooked up in 15 minutes. 











Syracuse Regional Conference 
Features Pattern Panel 


@ Kick-off for the New York State 
Canada-Pennsylvania Regional 
Foundry Conference November 18 
and 19 will be a talk and demon 
stration of the CO, process. Onon 
daga Hotel, Syracuse, N.Y., will be 
the site of this conterence which is 
sponsored by seven chapters of the 
American Foundryman’s Society 
Sponsoring groups are the Cen 
tral New York, Eastern Canada 
Eastern ‘New York, Rochester 





E. G. White 


Western New York, Northwestern 
Pennsylvania, and Ontario Chap 
ters of AFS. E. G. White, Crouse 
Hinds Co., Svracuse is general con 
ference chairman, and James ) 
Ochsner, Crouse-Hinds Co., is pro 
gram chairman 


FRIDAY, NOVEMBER 18 


10:00 am WELCOMING ADDRESSES 
10:15 am Joint LeCHNICAL SESSION 
CO, Process John Gotheridge 


Foundry Services Co., Lid. Demon 
stration at the meeting by Oberdor 
fer Foundries, Ine 
2:00 pm PATTERN PANEL SesSSION 
Pattern Re quirements for Produc 
tion Foundries,” Kenneth Dignes 
Oberdorfer Foundries, Ine 
“Coordinating Desien and Use of 
Patterns,’ Guy A. Pealer, Elmira 
Foundry 4 
Purchasing Patterns,” Louis Burnes 
Carner Corp 
2:00 pm SECTIONAL MEETINGS 
‘Risering Gray Tron Charles 1} 
Walton, Technical Director, Gras 
lron Founders’ Society 
(ating and Riseringy Brass and 
fluminum Alloys R. A. Colton 
and D. L. Lavelle, Federated Met 
als Div American Smelting and 
Rehning Co 
$30 pm SECTIONAL MPETINGS 


Digging into Sand Fundamental 





Yes, it’s really remarkable how 
Sterling Heavy Duty Flasks stand 
up, day after day—week after 
week — for YEARS — even when 
subjected to pressures as high as 
60,000 Ibs. That's a big advantage 
that greatly reduces casting costs 
But Sterling doesn't stop there 
These long-lasting, heavy duty 
flasks have special features that 
give you much faster molding, 
easier shake-out and marked im 
provement in the overall efficiency 


and quality of your production, 
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This Sterling Heavy Duty Flask, on 
big rollover molding machine, easily 
withstands tremendous pressure. 


Style % NO-RT 30 « 54 « 14C « 140 





Like “Sterling” on silver, ‘Sterling’ on foundry 
flasks means highest quality and longest life. 
Get all the facts—-today. Contact your nearest 
Sterling branch office or dealer. 


STERLING WHEELBARROW COMPANY 

Main office and plant * MILWAUKEE 14, WIS., U.S.A. 
Branches and Dealers in Principal Cities 

Subsidiory Company: STERLING FOUNDRY SPECIALTIES LTO 

LONDON © BEDFORD * JARROW-on-TYNE, England 


Cratco eNo. 11K, pace 79-80 








( I Wenninger, National Ef: 
gineering Co 
Casting Defects,” Barney C. Yearle 
National Malleable & Steel Cas 
ings Co 
Dielectric Core Baking 
7:00) pm CONFERENCE BANQUE 
Speaker, William Moss, Cling Su 
face Co Life in Foreien Lands 


€ SATURDAY, NOVEMBER 19 
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0:00 am SECTIONAL MEETINGS 
eceecthat's what the new Modern Gray Iron Cupola Pra 
4 i ‘ tice,” I Burke Worthingto 
king-size format of Corp., Buffalo, N. 
Ipplication of Insulated Risers | 
f¥*, rey MODERN CASTINGS | the Production of fluminum ! 
SLY a | , 
7 sy Magazine offers to loy Castings W. A. Mader, Ob«e 
dorfer Foundries, In 
every advertiser. High Temperature Properties « 


Volding Sands Victor Rowel 
Harry W. Dietert Co., Detroit 


While all MODERN CASTINGS editorial matter Production of Pearlitic Malleab 
is prepared and selected to be of direct benefit to ron,” Gordon B. Mannweile 
readers, it is also arranged to be useful to ba B. Matern yr posts Iron oA " 
, ‘ ‘ 7 al . noon LUNCHEON iit 
MODERN CASTINGS advertisers! Study dit Miaid Slaw al tiake Alle 
By running editorial matter next to every through Vertical Gating System 


advertisement, each page receives “bonus” 
reading time — without the usual “bonus” charge. 
“Guaranteed Editorial Position at No Extra Cost” | Announce Michigan Regional 
is just another reason why the new, bigger Foundry Conference Progam 
MODERN CASTINGS and 

American Foundryman is proving to be 
increasingly eflective* in the casting market. 


B® Over 100 toundrymen are e 
pected for register for the Michiga 
Regional Conterence of the Amer 
can Foundrymen’s Society to b 


h%, re ver 4 par | 
85% increase in inquiries over a ye ago | held at Michigan State I niversit 





Last Lansing, Michigan, Decembe 
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GOLF AND WOLF ROADS, DES PLAINES, ILLINOIS 








| J. Van Haver 

note the conterence with an a 
| dress “Morale—The Key t 
| Productiity.” The program ¢ 


speakers, panels, and entertainmer 

has been arranged under the dire 
tion ef conference general chai 
|} man Joha Van Haver, Sealed Pow 
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FLOOR MOUNTED... « suo pits roquired for the 
NEW "60" PREPARATOR 





NEW MACHINE DESIGNED FOR USE WITH ANY FRONT-END LOADER 


The 


Speedmullor-Preparator Units—completely conditions up to 
40 tons of molding sand per hour, and can be installed 
without pits of any kind. This one ‘most needed" feature 


would make the new 60" Preparator big news, but look at 


new 60 Preparator designed for use in BAP 
For rugged construction and dependable pertorn ance ts 


the new “60 Preparator. Write now for full data 
Beardsley 4 Piper Div. Pettibone Mulliken orp 44274N 
Cicero Avenue, ( hicago 19 Ililinows 


the other new features 


1. 


50% greater loading hopper capacity —no waiting 

to load 

Flush-sided construction permits easy loading 

Loading height only 4°-2 low enougt for any loader 
no ramps required 

Permanent rn agnet separator bes, no rectifiers 


D 


B 
FARDSLEY Prppp G 
High-capacity high-frequency screening new per : U 


formance records 


New lump breaker nore effective handling of lumps 





Also available ina portable mode 






















HERE'S THE NEW PORTABLE 


MAGNAVEYOR 


to improve your casting surface 





The Magnaveyor is a sturdy new belt loading unit with 
a dependable permanent magnet separator, built by 
Beardsley & Piper to meet a definite need for better 


foundry sand preparation. 


The Magnaveyor loads a B&P Screenarator, or other 
conditioner, at a rate of up to 1500 pounds per 
minute, and completely separates iron scrap, shot, 
and wires and nails from the sand being loaded. It is 
highly portable and may be easily moved by one 
man from foundry floor to floor. It is easily and quickly 
placed in operation with a Screenarator, or other de- 
vice, and appreciably increases the efficiency of the 
conditioning unit with which it works. 








A small knee-high hopper for shovel-loading makes the 
Magnaveyor particularly convenient for side floor 
sand preparation. Once you try it your molders will 
never want to do without it. Write now for information. 
Beardsley & Piper, Div. Pettibone Mulliken Corp., 
2424. Cicero Avenue, Chicago 39, Illinois 
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Shrink steals strength — and profits 





— RADIOGRAPHY 
points the way to avoid it 


+ 


Tuts steel fork lever was designed 
to take a specific load. Would it 
hold up? Not if shrinkage had 
robbed its strength. 

But here is where radiography 
came in with double-barreled effect. 
First the radiographs which were 
made showed the foundryman that 


EASTMAN KODAK COMPANY, X-RAY 


internal shrinkage was present. Then 
the radiographs disclosed a recur- 
ring pattern of these defects, thus 
suggesting a change in molding 
which greatly reduced the difficulty 

This is typical of the ways radi 
ography helps the foundryman make 
sure only satisfactory work is de 


Radiography 


— another important example 


of Photography at Work 


Caimcir No. 119. pace 79-80 





livered and so builds a reputation 


for high-quality castings 


If you'd like to know how it can 
improve your own operations, talk 
it over with your x-ray dealer. Or, 
if vou like, write us for a tree copy of 


“Radiography as a Foundry ‘Tool 


DIVISION, ROCHESTER 4, N.Y. 
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Welcoming foundrymen to the campus is Dean Curtis L. Wilson, Univer- 
sity School of Mines & Metallurgy, after introduction by Webb L. Kam- 
merer, Midvale Mining & Mfg. Co., Missouri Valley Regional chairman. 


Missouri Regional Talks 


Broaden Foundry Horizon 


@ Practical ideas and down-to-earth 
know how were exchanged Septem 
ber 29 and 30 at the Missouri Val 
ley Regional Foundry Conterence 
as foundrymen followed the conte 
ence theme in a two-day inter 
change of ideas. Sponsored by the 
St. Louis, Mo-Kan, Tri-State and 
Missouri School of Mines Chapters 
of the American Foundrymen’s 
Society in cooperation with the 
University of Missouri School of 
Mines & Metallurgy, it was the first 
foundry technical conference staged 
in the area 

Conference activities were set up 
under the chairmanship of Webb 
l.. Kammerer, Midvale Mining & 
Mig. Co., St. Louis; Dean Curtis L. 
Wilson, School of Mines & Metal 
lurgy, was honorary chairman 

Shell cores, gray iron and non 
ferrous quality control, steel casting 
design, gating and risering of non 
ferrous castings, mechanization of 
small foundries, heat treatment of 
gray iron, and advantages of steel 
castings over forgings were among 
the topics covered in the technical 


SOSSLOTIS 


Hreserr F, Scosu Editor 


Keynote speaker was AFS ‘Tech 
nical Director Hans |. Heine who 
spoke on “New Horizons in Foun 
dry Progress.” Session chairman was 
J. I. Westwood, Jr, Blue Valley 
Foundry Co., Kansas City, Mo.; 
secretary was Dr. Daniel S. Eppel 
sheimer, Missouri School of Mines 
& Metallurgy. Industrial growth 


can be correlated with research ac 
tivity, Mr. Heine pointed out, cit 
ing the increase in the past 25 years 
from 0.25 per cent to 1.25 per cent 
of the gross national product spent 
on research 

Heine mentioned new develop 
ments such as vacuum melting and 
degassing, pressure molding, shell 
molding, the CO: process, and core 
“shooting” as indicative of ideas 
that are broadening foundry pro 
duction methods. Other advances 
are being made in personnel man 
agement, he indicated, and in tech 
niques of gating and risering, use of 
minute additions of elements, and 
in steel casting design for aircraft 
use 

Phe country is not graduating 
enough engineers, Dean Wilson 
said at the first day's luncheon. He 
called on industry to help see that 
shools develop more engineers for 
the nearly doubled production pre 
dicted for the next 25 years. 

Speaking as president of the 
Foundry Educational Foundation, 
bk. ©. Hoenicke, Eaton Mfg. Co., 
Detroit, gave as industry’s respon 
sibilities to education: cooperation 
along the lines of the FEF program; 
establishment of industrial environ 
ment that speeds transition from 
engineering graduate to foundry 
engineer; maintenance of proper 
climate for maximum development 
of men, At the same time he noted 
that the individual engineering 
graduate is responsible for develop 
ing himself to the utmost of his 
ability 

FEF Executive Director E. | 


Saar alll | 
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Walsh cited the growing castings 
market and warned that the cast 
ings industry can lose its fair share 
by failing to take advantage of ad 
vances in foundry technology and 
in better trained personnel. A. | 
Hunt National searing Div., 
American Brake Shoe Co., St. Louis, 
presided at the luncheon. 

Can Shell Cores Help You?” 
was discussed by William ]. White, 
Shallway Corp Connellsville, Pa 
1. soles, Green Foundry Co 
presided at the session and John 
Redman, Redman Pattern Works, 
Kansas City, Mo., was secretars 

Mr. White described a number of 
castings which had — benefited 
through the use of shell cores. He 
suggested foundrymen ask these 
questions in deciding whether a job 
is adaptable to shell cores: Can I 
save metal? Machining? Can I get 
a sounder casting? Would increased 
venting be valuable? Could wires 
and rods be eliminated? Is there a 
shakeout problem with other cores? 
How about hot cracks? More core 
production in the same area? 

White advised making a good 
comparison of costs in considering 
switching to shell cores 

Following the shell core session, 
three simultaneous sessions were 
held for gray iron, steel, and non 
ferrous foundrymen. Gray iron 
foundrymen heard Charles F. Wal 
ton, technical director, Gray Iron 
Founders’ Society, speak on “Prac 
tical Ipproach to Quality Control 
in the Gray Tron Foundry.” Nor 


continued on page /3 





Joint responsibilities of industry and educational institutions were brought out at conference luncheon 
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new books 


Standard Metal Directory . . 904 
pp. 4th ed. Bardeen Press, Inc., 
425 W. 25th St., New York I, N.Y 
1954. $15.00. 

More than 10,000 reports on 
iron and steel plants, ferrous and 
non-ferrous foundries, rolling mills, 
and non-ferrous smelters, listed 
geographically and alphabetically 

Reports list company name, cap 
italization, and equipment; prod 
ucts made and primary and _ se 
ondary raw materials used; and 
company ofhcials, purchasing agent 
and sales manager. 

In addition to many special lists 
of distributors, importers, manufac 
turers, etc., the new edition has a 
list of distributors of non-ferrous 
products throughout the U.S. and 
Canada and a list of smelters and 
refiners of non-ferrous metals 
throughout Europe. 


The Practical Engineer Pocket 
Book .. N. P. W. Moore (ed.) 65th 
ed. xlii+744 pp. Pitman Publish- 
ing Co., 2 West 45th St., New York, 
N.Y. 1954. $3.00. 

Chapters on pipes, beams, col 
umns, springs, etc., bearings and 
mechanical transmission, cranes 
and lifting tackle, pyrometry, met 
allurgy, steam, steam generation, 
steam engines, steam turbines. Also 
locomotive practice, condensers 
gas and oil engines, gas turbines 
air compressors, air and ventila 
tion, hydraulics, machining of ma 
terials, modern lubrication, weld 
ing and cutting, industrial hygiene 
and unified screw threads 

Brief technical dictionaries for 
German- French. and Spanish-Eng 
lish engineering terms. List of tech 
nical journals, their source and 


cost 


Nickel in Iron and Steel..A. M. 
Hall. xii4+-595 pp. John Wiley & 
Sons, Inc. 440 Fourth Ave., New 
York 16, N.Y. 1954. $10.00. 
Reviews and correlates all impor 
tant published data on nickel as an 
alloying element in steel and cast 
iron. Includes information on o« 
currences and refining of nickel 


physical properties of steels con 


taining nickel, structure and heat 
treatment of wrought and cast nick 
el steels, effect of nickel on various 
enginecring properties, corrosion 
and welding ot nickel steels, etlect 
of nickel on constitution of cast 
iron, its tensile strength, and its 
hardness. 784 bibliographic refer 


ences 


The Structure of Metals and A\l- 
loys.. William Hume-Rothery and 
G. V. Raynor. viii + 346 pp. 274 fig. 
29 tables. The Institute of Metals, 
t Grosvenor Gardens, London, 
S.W.1, England. 3d ed., 1954. 
$5.50. 

Electronic background to metal 
lurgy, crystal structure of elements 
atomic radii and some physical 
properties of the elements, primary 
metallic solid solutions, intermedi 
ate phases in alloy systems, struc 
ture of alloys of iron, and impertec 
tions in. crystals, and deviations 
from the ideal lattice treated on an 
¢clementary level such that’ prior 
knowledge of higher mathematics 
and crystallography are not neces 
sary 


The Birth and Development of 
the Geological Sciences . . Frank 
Dawson Adams. v | 506 pp. 79 fig. 
Dover Publications, Inc., 920 
Broadway, New York 10, N.Y. 
1954. Paperbound $1.95, cloth- 
bound $3.95. 

Traces history of geological sci 
ences from the earliest period in 
which we have any written records 
in Europe, that of the Greeks, un 
til 1825 when Historical Geology 
began its rapid development 

Further chapters discuss paleon 
tology, origin of metals and thei 
ores, origin of mountains, earth 
quakes, origin of springs and riv 
ers, and quaint stories and beliefs 
Symposium on Effect of Tempera- 
ture on the Britth Behavior of 
Metals with Particular Reference 
to Low Temperatures.. ASTM. vi 

174 pp. 334 ref. American Soci- 
ety for Testing Materials, 1916 
Race Street, Philadelphia 3, Pa 
1954. $7.50. 


I wenty-seven papers cove thre 
following broad fields: the evalu 
ation of brittle failures in ships 
and engineering structures, criteria 
of metal behavior tor design en 


gineers, metallurgical and mechan 


ical factors, significance and rel 
ability of notch toughness tests, and 
certain aspects of Current rese inch 
including new data on titanium 
quenched-and-tempered — steely at 
high strength levels, and = several 


types ol cast ions 


Titanium in tron and = Steel... 
George F. Comstock, xti 294 pp. 
282 ref. John Wiley & Sons, 440 
Fourth Ave., New York 16, N.Y. 
1955. $6.00, 

A critical review of important 


published data on titanium as an 


D CUPOLA BLOCKS 
| D- SAVAGE BRICKS 
For Cupole 

and Ladle 


primary linings 














ments at higher costs. 





rddition to steel and cast ton 
Begins with general discussion on 
titanium soOuTCes properties, ete 
then examines effects of element 
on proper es and structure ot cal 
bon and alloy steels and Cast trots 

The deoxidizing effectiveness of 
titanium and its action on the ni 
trogen, sulphur, ind carbon in 
iron and steel are explained Bib 


hography by year ol publi ition 


Metals Reference Book.. 2d ed. Co- 
lin J. Smithells Vol. I xvi + 549 
51 pp Intersect 


pp Vol il xv 










OuRtGAN 





For the modern 


Air Gun method 





of Cupola lining 


can furnish BOTH 


cupola blocks and gun material 


Both the primary lining and the modern air placement repair 
material, can be furnished from our plant in the same car 
load. Our ability to furnish both of these distinctly different 
products from the same plant, enables individual foundries 


t> minimize their inventories without necessitating Lc.l. ship 


DUREX 


REFRACTORIES CO. 


JACKSON, OHIO 
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ence Publishers, Inc. 250 Fifth 
Ave., New York 1. 1955. $25.00. 
Chapters on casting alloys and 
loundry data, refractory materials, 
fuels, heat treatment, corrosion, fin 
ishing, welding, and numerous oth 
er subjects pertaining to structure 
properties, and testing of metals 
Introductory tables include ab 
breviations, first aid, weights and 
measures, conversion ftactors, cor 
iosion conversion factors, temper 
‘ture conversion table, and math 


ematical tormulae 





Designed for 
dielectric furnaces 
and conventional ovens... 


J-M Pallite Plates and Form Driers 
afford desirable operational advantages 


Service records prove that Johns-Manville Pallite out- 
performs and outlasts many other materials in use in 
dielectric type furnaces. The advantages of Pallite are 
due to its special formulation, developed by Johns- 
Manville for use in dielectric furnace core-drying 
operations in foundries. Pallite offers the following 
desirable characteristics: 


@ light weight 


@ uniform electrical conductivity 
@ uniform thermal conductivity 


Pallite Plates are now available in both flat and grooved 
form. Pallite Form Driers are also available, contoured 
to support irregular shaped cores properly during their 
travel through the furnace. For details about J-M Pallite 
materials, write Johns-Manville, Box 60, New York 
16, N. Y. In Canada, Port Credit (Toronto), Ontario. 


M! Johns-Manville PALLITE 
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References to original sources at 


end of each chapter, 


Brand of the Tartan... Virginia 
Huck, xiv 200 pp. Appleton- 
Century-Crofts, Inc., New York. 
1955. $3.50. 

The story of Minnesota Mining 
and Manulacturing Company cov 
ers roughly the first half of this 
This well illustrated book 
describes the company trom the 


century 


time of its birth and failure as a 
mining company through ity be 


@ dimensional stability 
@ nonsweating 
@ moisture-absorbent 
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ginning and development as a man 
ulacturing company to the present 
time when it handles 25,000 differ 


ent ites 


Italian-English, English-Italian 
Technical Dictionary... 3d ed. Ren- 
70 Denti. xiv 1173 pp. Casa Ed- 
iticle Libreria, Ulrico Hoepli, Cor- 
so Matteotti 12, Milan, Italy. 1955. 

Includes, among other subjects, 
HeTOnaULICS chemistry, railways, 
electroplating, oil industry, civil 
engineering, machine tools, plas 
tics, mechanics, metallurgy, min 
ing, optics, radio, printing, textiles, 
ele 

\lo gives. technical abbrevia 
tions, conversion tactors, tables of 
measurements and equivalents, ta 
ble of chemical elements. 70,000 


technical terms 


Basic Lubrication Practice.. Allen 
F. Brewer. xiv 286 pp. Reinhold 
Publishing Corp., 430 Park Ave., 
New York 22. 1955. $6.75. 

Covers lubricants for bearings, 
gears, chains, wire rope, flexible 
couplings, cams, steam turbines 
and cylinders, internal combustion 
engines, power plant auxiliaries, 
electric motors, and other machin 
ery 

Literature references at end of 
chapters for further reading. Nu 
merous charts, tables, and illustra 
tions 


References on Fatigue (1954).. 
ASTM 29 pp. American Society for 
Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. 1955. $1.85. 
Special Technical Paper No. 9-F 
is a list of 227 references to articles 
published in 1954 dealing with fa 
tigue of structures and materials 
References are arranged so that 
pages can be cut and filed accord 
ing to any desired plan. Briet ab 
stracts are included in many cases 


Metalurgia General.. Emilio Ji- 
mino and F. R. Morral. 2 vol. 1323 
pp. Aguilar, Serrano 22, Madrid, 
Spain. 1955. 375 pesetas ($9.00)— 
payment arranged 
through a bank. 

Written in Spanish and issued as 


should be 


a publication of the University ol 
Madrid this work on general met 
allurgy will help train scientists, 
engineers, and technicians in Span 
ish speaking countries 





illustrated 


Appendix contains 


description of metallurgical labora 
tories at the Univ. of Madrid 


Directory of Comercial and College 
Testing Laboratories... vii 49 pp. 
American Society for Testing Ma- 
terials, 1916 Race Street, Philadel- 
phia 3, Pa. 1955 $1.00. 

Successor to Directory of Gom 
mercal and College Laboratories 
published in 1947 by the National 
Bureau of Standards. Lists testing 
laboratories equipped to test on a 
flee basis. Information given con 
cerning 278 commercial labs and 
86H college labs 

Code system of letters and num 
bers is used to show types of tests 


and products \¢ sted 
| 


Fechniques of Plant Maintenance 
and Engineering—1955.. Proceed- 
ings of the Technical Sessions held 
with the Sixth National Plant 
Maintenance and Engineering 
Show. 218 pp. Clapp & Poliak, Inc. 
341 Madison Ave., New York 17. 
$7.50. 

Papers, discussion, and round ta 
ble discussions from technical ses 
sions which covered all phases ol 
maintenance such as personnel, o1 
ganization, training, management 


costs, and sanitation, 


Everything and the Kitchen Sink 

Farrar, Straus & Cudahy. 160 
pp. Philip Lesly Company, 100 W. 
Monroe St., Chicago 3, Ill. 1955. 
$4.00. 

Account of growth of American 
industry from 1855 to 1955 teatur 
ing birth and development ot 
Crane Co. Numerous illustrations 


Electric Melting and Smelting 
Practice... A. G. E. Robiette. vii 
347 pp. 121 fig. biblio. Charles 
Griffin & Co Ltd., 42 Drury Lane, 
London, WC 2, England 1955. 50 s. 
Deals with construction and op 
eration of all the principal types 
of electric furnaces and discusses 
many new processes and tech 
niques Explains electrochemistry 
of the different processes and gives 
special attention to changes in de 
sign of plant due to increasing size 


and mechanization 


Nancy Percucker, Librarian 
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No one makes 
a befter silica! 


' The qualities that make near 
- perfect silica are endowed 
4 by nature—they are inher- 
ent in the raw material itself. 


itn 


SILICA SANDS 


Few areas of the earth contain deposits to 
equal those at Ottawa. Few indeed are the 
refining processes to equal that which Otta- 


wa Silica Company employs to insure you of 





one of the finest products in the world. 


nga (OTTAWA 


antee of speedy, efficient SILICA COMPANY 


service. PLANTS LOCATED IN 
OTTAWA, ILL. AND ROCKWOOD, MICH. 


‘0 ‘Ny 
5 Pines’ ” 





We ship via two of the nation's 





SERVING THE FOUNDRY, GLASS, CERAMIC AND CHEMICAL INDUSTRIES FOR OVER 50 YEARS 
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INCREASE PRODUCTION 


WITH THE 


MURPHY PISTOL 
SPRAYER 


OVER A MILLION IN USE A squeeze of the 
trigger and the Murphy Pistol Sprayer instantly shoots 
a stream of blackening into inner pockets that could 
never be reached by old-fashioned brush or swab 
method. Designed by a foundryman, the Murphy Pis 
tol Sprayer is ideal for cleaning permanent molds 

aluminum and other metal, and for sand blasting 








a. 1 ‘ 4" | 4] eI 
Price fF. OB a o 
Homilten, Onie | $15.00 $18.00] $13 00] $17 so| $22 00) 


Prices complete with 3. suction hose 
PISTOL SPRAYERS 
SPRAY GUNS EXTRA LONG NOZZLES FOR %,”’ SIZE 


TRAPS This size Sprayer can be furnished with norzies up te 48" 
long for spraying inget melds and hard te reach places 


STRAINERS . alse avaliable with curved norzies up te 15” long 
SEPARATORS Leng Nozzle Sprayer $22.00 
AFTERCOOLERS 


WRITE TODAY FOR FREE DESCRIPTIVE LITERATURE 


EAST HIGH STREET 
HAMILTON, OHIO 


JAS. A. MURPHY & CO. INC. 
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Missouri Regional 


mitinued tron page Os 





man LL. Peukert, Carondelet Foun 
dry Co., St. Louis presided: session 
ecretary was Willis Mook, Betlhile 
hem Supply Go., Tulsa, Okla 

Steel session speaker was W 


Bean, Jr, consultant, Detrow. bh 
subject Wil ‘ Castiy I) 
Presiding was | \. Kleber, Gen 


eral Steel Castings Co Ceranite 
City, Hl. Phillip Spooner, Missou 
Steel Castings Co Joplin No 
Nop-lerrou 
je iker R \. Colton, bederated 
Metals Di \merican Smelting 
Refining Co., Barber, No p.. dh 
cussed “Practical Gating and R 
Non-be i Cast 


Chaiman and secretary of the se 


served i COCTCTLATS 


ion were, re pectivel L. ¢ Vu 
it} Ji National \luminuin 
Brass Co Independence Nlo inl 
J). R. Bodine, Bodine Pattern 
Foundry Co., St. Loui 

Nii Walton discussed prec itn 
control procedure md warned that 
thre Lanting pout ol quality con 
trol is management which must re 
cognive that qualit requirement 
ine becoming Thicore rigic You can 
not mspect qualit imtoo a casting 
md you cannot reduce unknown 
costs, he stated 

Mr. Bean described modern tech 
niques for casting design such a 
train gauges and brittle lacquer 
techniques mad told how they can 
be used in improving Casting qual 
ity and in product development 
Gating and risering practice | 
the dominant influence in produc 
tion of sound copper-base alloy 
Mr. Colton said. Design gating 
tems to minimize turbulence and 
agitation, distribute the metal so a 
to avoid overheating any portion of 
the mold or core, and use the drag 
runner cope-ingate system, He re 
commended using chills, insulated 
risers, and hot topping compound 
to improve solidification) pattern 
of castings 


An QOvark Hiallbills 


Jamboree 


rounded out the first day's meet 
ings 
le ic-oftf session the econd ca 


dealt with Practical Mechaniza 
fron for Small kFoundite with ¢ 
V. Nass, Beardsley & Piper Dis 
Pettibone Mulliken Corp., Chicago 
is speaker. Presiding was W. I 





Neville, Neville Foundry Co., Kan 
sas Cuts Nlo with Dt \ \\ 


Schlechten, School of Mines & 
Nletallures i ec recars NI) Nass 
mithmed steps leading to a decision 
» meechanise mud to selection ol 
equipment, and howed motion 
piuture of typical miall shop equip 
ment mstallation 


\ second round of three sunul 
taneous sessions concluded the tech 
nical program, Gray iron speaker 
vas WOW. Kerlin appearing tor ¢ 
R. \ustin, Meehanite Metal Gorp 
New Rochelle, No VY. Dr. Austins 
paper “How to Fe freat Gray 
/ is im this issue, page ‘4% 
Fr. bk. Fogg, Acme Foundry & Ma 
chine Co., Colleyville, Kan, pre 


led with John () Meara, Banner 
lron Works, St. Lows ecretary 

\t the steel von, J. Be Connie 
mosultant, Wyoming, Ohno spoke 
on Sieel ¢ fines he nus 
|’ vlan is DW. McArthur, Ok 
lahoma Steel Castings C.o 1 uilsa 
ecretal was R. HH Jacoby St. Low 


is Coke & Foundr Supply Cio. thar 

( \hl, Jr, National Bearing 
1) American Brake Shoe Co 
Meadville, Pa poke on “Lconem 

i Ouality Control in the Bron 
Found it the non-ferrou es 
ion. Frank Gilbert, Gilbert) Brass 
Foundry Co., St. Louw presided 
while Henry C. Deterding, Sonken 
Galamba Corp, Kansas City, Kan 


wted a ecretal 
Casting cannot compete with 
lorging from the tandpoine ol 


trength if tensile strength is used 
is a measure of tensile ductility 
Nir. Cocaine iid at the steel session 


lensile ductility not only unde 


evaluates cast metal it over 
evaluate rought metal hee cle 
clared 1 here sivapole evidence 
that metal tren tune fail with a 


brittle fracture although the mate 
rial looked yon im the ten ile test 


he pointed out 


Instead of tensile strength, Cae 
! ‘ } { 

tuted, we Poeptalel tebe asuire ervice 

trength by means of notch tough 


ness and fatigue strength, [his puts 
emphasis on quenching to develop 
notch toughness md elimination of 


crack like detects tor better tatigue 


Cdualit contre Nii Ah Te 
the science of repeatedly producing 
(quialit bronze castings at the least 


ble production Cost Such pro 
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DELTA ) 


The quality and uniformity of DELTA 
SCIENTIFICALLY CONTROLLED 
FOUNDRY PRODUCTS are developed in 
laboratory research to provide more 

speed and greater economy in the 
production of finer-finish castings. 
DELTA Products are available 


in many types of containers for fast 
shipment anywhere. 

















There is a DELTA foundry product 
fo solve your foundry problem 


CORE AND MOLD WASHES: 


FOR STEEL 
"Special Core and *SuperKoat 
Mold Wash Bose *ThermoKoot 
* SteelKoat *Z-Koat 
*PyroKoat-$ *ZZ-Koat 


FOR ALL TYPES OF SAND CAST METALS 


*ThermoKoat *Z-Koat 
*SuperKoat *ZZ-Koat 


FOR GRAY IRON AND MALLEABLE; 


*Grakoot *DriKoat B3 
*BlacKoot *DriKkoat B-5 
*SuperKoat *BlacKoot $5 
*BlacKoat C-2 *PyroKoat-S 
*BiacKoat C-4 *PyroKoat.G 


We 







FOR NON.-FERROUS METALS: *NO-VEIN COMPOUND 
*NonferrusKoat *GraKoot . 
*SuperKoat *DriKoat-F 
& SPRAY BINDERS — LIQUID 
PARTING COMPOUNDS: ; 
Parten *DRI-BOND 
*Super Partex ~ 
Liquid Parting 
Liquid Parting Concentrate 113XX BONDITE 
. . 


MUDDING & PATCHING COMPOUNDS: CORE ROD DIP Ol 
*Sliktite * Ebony af 
. CORE OS 
MOLD SEAL COMPOUNDS . 


° LIQUID RESINS AND BINDERS: 
155-X Fast-Dri 
168-X Fast-Dri 
*A Foundry First — by Delta. ° 


FOR SAND: 
*Permi-Bond (Sea Coal Replacement) | 
*Sand Conditioning Oils 
*96-B Sand Release Agent 


Working samples and com FOR SHELL MOLDS: 

posse Eitogetece on Delta DELTA Dietert Process Binder 103XX 
Foundry roducts will be “DH” 

sent tO you on request for (For “DO” proces shell cores.) 
test purposes in your own 

foundry. 


DELTA OIL PRODUCTS CO. MILWAUKEE 9, 


WISCONSIN 


MANUFACTURERS OF SCIENTIFICALLY CONTROLLED FOUNDRY PRODUCTS 
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grams can be established without 
a metallurgist if top management 
has a desire to improve its operat 
ing practice, he pointed out. 

Ahl noted that a quality contro! 
program does not call for a large 
outlay of cash and cited simple con 
trol tools such as the AFS fracture 
test for melt quality, the zinc test 
for combustion control, pyrometers 
for temperature measurement 
moisture testing equipment for 
sand, and careful visual inspection 
and correlation of defectives with 
operating conditions 

At the final luncheon meeting 
foundrymen heard AFS President 
Bruce L. Simpson, National En 
gineering Co., Chicago, Wm. W 
Maloney, AFS general manager 
and Gale Bullman, School of Mines 
athletic director. Mr. Hunt again 
presided 

AFS is successful because it pro 
vides an opportunity to serve oth 
ers. It would not last long if based 
on selfishness, Mr. Simpson said, 
in outlining the purposes of the or 
ganization 

Mr. Maloney pointed out that 
AFS belongs to the casting indus 
try and that its activities take the 
direction indicated by the desires 
of the membership. He announced 
the formation of the Connecticut 
Chapter and the Southern Section 
of the Chesapeake Chapter (page 
85) 

Ladies attending the conterence 
were entertained in the Wilson 
home with Mmes. Wilson and 
Schlechten as hostesses 

Conference committee members 
in addition to Mr. Kammerer and 
Dean Wilson included: C. R. Cull 
ing, Carondelet Foundry Co., St 
Louis; Messrs Hunt, Westwood, 
Deterding, McArthur, and Mook 
Drs. Schlechten and Eppelsheimer; 
Fred J]. Boeneker, Bronze Alloys 
Co., St. Louis; George L. Mitsch, 
ACF Industries, St. Louis; Lloyd 
H. Canfield, Canfield Foundry Sup 
plies & Equipment Co., Kansas 
City, Kan., and Erhard Neumann, 
MSM student 

Others active in Missouri Valley 
Regional Conference preparations 
were: Fdward O'Brien, Oklahoma 
Steel Castings Co., Tulsa: Edward 
Hayden, Neville Foundry Co., Kan 
sas City, Mo.; Robert C. Kane. Mid 
vale Mining & Mfg. Co., St. Louis; 
ind J. R. Bodine 


Issue Long Awaited Metal Casting Text 


@ Princivptes of Metat Castine, 
just released, is a theoretical and 
practical college-level text, ad- 
vanced apprentice text, and com 
prehensive reference for operating 
foundrymen, metallurgists, and de- 
sign engineers that covers the 
foundry field more completely than 
any book yet compiled 

Richard W. Heine, associate pro 
fessor and P. C. Rosenthal, head, 
Department of Mining and Metal 
lurgy, University of Wisconsin, pre 





P. C. Rosenthal 





R. W. Heine 


pared this unique book in coopera 
tion with the Textbook Committee 
of the Education Division ot the 
American Foundrymen’s Society 

For the most part, this book 
treats the mechanics of practice in 
one chapter then metallurgical as 
pects in the next. This facilitates 
teaching metallurgical engineers as 
well as mechanical engineering stu- 
dents. Also, this makes it easier to 
locate information with the de- 
sired emphasis. 

Much information on the solidi- 
fication of metals which has recent 
ly become available is included in 
a chapter on that subject 





Discussed are: growth ol solid 


grains, heat evolution and trans 
fer, and dimensional changes. Vari 
ables considered are: mold material 
and thickness, mold geometry, me 
tal thickness, and metal properties 
such as thermal conductivity and 
solidification range, and heat trans 
fer from mold to atmosphere 

But you don't have to read this 
chapter to understand the next, 
Pouring and Feeding Castings, 
which includes a less involved ap 
proach to solidification, allowing 
the reader to avoid the preceding 
chapter, yet appreciate material 
presented 

Extensive lists at the end of each 
chapter refer the reader to litera 
ture on much more complete Treat 
ments of the principles and their 
scientific development 

Much of the 
pouring castings is from AFS-spon 
Gating 


information on 


sored research on gating 
system definitions presented here 
are the work of one of the many 
\FS technical committees whose 
works are incorporated 

All-in-all, this practical chapter 
discusses pouring, with primary 
concern over properties of the liq 
uid metal; feeding, with emphasis 
on getting this liquid metal to the 
proper place at the proper time 
and solidification—changes during 
liquid to solid transformation 

Thirteen of the 25 chapters deal 
with the casting of the major met 
als. As the treatment of each is 


similar, a discussion of the section 


on steel indicates the way each ts 
handled 

The chapter on steel foundry 
practice discusses molding processes 
and sands; cores—hot tears, penetra 
tion, and washes; and gating and 
feeding. Also: melting, cleaning 
welding, inspection, and properties 
and uses of cast steels 

Due to high pouring tempera 
tures, special attention is given to 
refractories, ladles, molding sands 
metal transfer, and pouring 

rhe rather intricate procedure 
of melting and refining steel is so 
specialized that it is considered in 
much greater detail in the tollow 
ing chapter, where having described 
the various steel making processes 
ind defined the stages of melting 
oxidation and refining, and deoxi 
dation, each Stage 15s considered 
from the standpoint of the major 
reaction involved and differences 
mong the processes 

Sull another chapter is devoted 
to the metallurgy of cast steel, cov 
ering composition, structure, heat 
treatment, and alloy steels 
finds 


foundry practice and metallurgical 


In general, the reade 
aspects of each metal treated sep 
arately. Special features of mall 
able iron are covered in a chapter 
apart from the cast iron family 
Members of the Textbook Com 
mittee who assisted the authors are 
Prot. William H. Ruten, Polytech 
nic Institute of Brooklyn, New 
York, chairman; Prof, D. S. Eppel 
sheimer, Missouri School of Mines 
Rolla; Frank B. Rote, technical di 
recto Albion Malleable lron Co 
Albion, Mich Prof Richard 
Schneidewind, University of Mich 
igan, Ann Arbor; and Frank W 
Shipley, foundry manager, Cater 
Peoria, Ill 
Additional assistance was given 
by Charles F. Walton 


with Case Institute of Technolog 


pillar Tractor Co., 
formerly 


Cleveland, now technical director 
(sray lron Founders’ Society, Cleve 
land 

PRinciptes oF Metrat Castine 
isa 614 x 9Y-in. case-bound volume 
containing 639 pages and over $00 
illustrations, tables, and charts, Its 
price is $7.50; if remittance accom 
panies the order, postage will be 
Write to hook 
ment, American Foundrymen's So 


Wolf Roads, Des 


prepaid Depart 


ciety, Golf &k 
Plaines, Ill 











MIX-MULLER means more 
for every mulling dollar! 


Thousands of foundrymen have en 
dorsed by ownership, certain basi 
principles of mulling sand and have 
written success across every design 
improvement to the Simpson Mix 
Muller for over 40 years 

These basic features appeal to 
foundrymen because they mean more 
mulling for every dollar invested 
Every Mix-Muller improvement to 
now, and from now on, has been and 
will be designed to enhance the value 
of these mulling features 

MORE PROPERLY PREPARED SAND per dollar 

of cost 

LOWEST OPERATING (OST per ton of pre 

pored sand 

WIDE FACE MULLERS mull more with every 

turn 

SIMPLICITY of desiqn means lower main 


tenance, longer lite o 


fa, Write for bulletin 489 


on the Simpson ! ir-Muller 





achinery Ha 
Chicage 6, I'll vols 


i 
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“Serub" profits from 
your sand dump! 


Many a cost-con- 
scious foundryman 
has learned that the 
road to the sand dump is a two way 
street—-thanks to the National Pneu- 
matic Sand Recovery System 

Thanks too... to the vision and 
confidence of several good customers 
who helped us to make record of 
early success, the practicality of the 
system has proven that dollar saving 
recovery of “burnt out” sand is now 
within the of foundries 
everywhere 

Write today for Bulletin 512 or ask 

your National man to arrange for 
you to visit a National Sand 
Recovery installation in your 


reach 


area, 





s Chicage 6, lilinels 
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Electric Steel Foundry Company, 
Portland, Oregon, has announced 
the creation of a new export divi 
sion, ESCO International. Head 
quarters of the new division will 
be in New York 


Urick Foundry Company, Erie, Pa., 
has recently published a 16-page, 
illustrated booklet describing pro 
duction methods in the Urick plant 


Walworth Company has an 
nounced acquisition of the assets 
and business of Alloy Steel Prod 
ucts Company, Inc., Linden, N. J., 
producer of stainless steel and cor 
rosion resistant valves, 


Cast lron Soil Pipe Institute has 
announced three new member com 
panies, They are American Brass 
and tron Foundry, Oakland, Calif.; 
American Foundry, Los Angeles; 
und Herco Foundry Company, 
South Gate, Calif 


Harbison-Walker Refractories Co. 
has opened a new plant at Leslie, 
Mad., to produce silica refractories 





foundry 
frade news 


Indiana Products Co., Kokomo 
Ind., has announced that they will 
distribute equipment for the car 
bon dioxide mold and core harden 


ing: process. 


National Lead Co. has announced 
the formation of a new Australian 
subsidiary, Mineral Deposits Pty 
Lid. Mineral Deposits will mine 
concentrate, and export rutile and 
ilmenite, Other minerals produced 


will be zircon and monazite. 


Clark Equipment Co. has an 
nounced that a parts depot will be 
established in the San Francisco 


Bay area 


Mexico Refractories Co., Mexico, 
Mo., and its founder and president, 
J. B. Arthur, have been honored on 
the occasion of its 25th anniversary 
The company has published a 
brochure describing its growth and 


dev elopment 


Foundry materials pro 


Molybdenum 


alloying 
Climax 
Company will now be distributed 


duced by 





A record 130 students attended the three-day Harry W. Dietert Sand 
School in Detroit this year. Enroliment represented 18 states and Canada. 
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Better castings 
are our business. 


Foundries big and 
small have taken ad- 
vantage of the back- 
ground of practical foundry experi- 
ence and engineering skill that go 
into every National sand and mold 
handling job. 

Experience has taught us to look 
on a molding system as a machine to 
produce castings. The function, oper- 
ation, service and maintenance of 
each part must be considered and 
successfully worked out if the “ma- 
chine” is to operate efficiently. That's 
why National offers a complete serv- 
ice, not a collection of catalog items 
It begins with a thorough analysis 
and carries through to design, manu- 
facture and installation. You get a 
coordinated unit—a machine to pro- 
duce castings. 


Write today for your free 
copy of the National 
Data Book for Engi- 


s neers. 


achinery 
ar + Chicago 6, Illinois 
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in New England and middle At 
lantic seaboard areas by Whitehead 
Metal Products 


International Nickel Company hias 
moved the headquarters of then 
development and research divi 
sion’s central Atlantic coast tech 
nical field section from New York 
to Abington, Pa 


Construction has started on a $l, 
285,000 manufacturing plant for 
the Norton Company. The plant 
is located in Huntsville, Ala 


Ajax Engineering Corp., Trenton 
N. J., has announced an agreement 
with Otto Junker G.M.B.H., Lam 
mersdorf, Germany, and Birle« 
Ltd., Birmingham, England, for de 
velopment and marketing of a line 
frequency, coreless, induction melt 
ing furnace 


Mackintosh-Hemphill Co., Pitts 
burgh, Pa., has sold all of its assets 
to the E. W. Bliss Co. Mackintosh 
Hemphill, which now becomes a divi- 
sion of Bliss, will still continue to 
operate its plants in Pittsburgh and 
Midland, Pa., where it manufactures 
its lines of cast alloy steel and iron 
rolls, rotary straighteners, slag han- 
dling equipment, and heavy duty en 
gine lathes for primary producers of 
ferrous and non-ferrous mills 


Continental Foundry & Machine, 
East Chicago, Ind., has been author 
ized by O.D.M. to depreciate at the 
rapid rate 65% of improved facili 
ties for producing gray iron and steel 
castings valued at $467,350 


Rockwell Manufacturing Co., Pitts 
burgh, Pa., has changed the name of 
its Canadian subsidiary, Callander 
Foundry & Manufacturing Co., Ltd., 
Guelph, Ont., to Rockwell Manu- 
facturing Co. of Canada, Ltd. 

Lithium Corp. of America, Inc., has 
announced a general price reduction 
effective immediately on lithium car 
bonate, hydroxide and chloride, lith 
ium metal, lithium amide and hy 
dride and nine spe ( ial ceramic cCom- 


pounds 


\ new series of corrosion resistant 
precipitation hardenable stainless 
steel alloys has been announced by 
the research division of Coopr Al- 
loy Corp, Hillside, N. ]., Developed 
by N. S. Mott, chief metallurgist, 








SIMPSON 
MIX-MULLERS 


25 to 4000 Ib 
betch capacity 


NATIONAL SAND 
RECOVERY SYSTEM 


Practical pneumatic 
sand scrubber 


R. 


PORTO-MULLER 


270 ib capacity 
100°, portable 





NATIONAL 
HYDRO-FILTER 
Wet type dust 

tor 





Just as the process of mulling has 
made possible the use and benefits 
of synthetic molding sand, so have 
the efforts of National Engineet 

ing Company been continued to 

ward the development of products 
and practices that help you make 
better use of sand 

° Today's Simpson Mix-Mulle: 
has been improved to provide in 

finite control over muller pres 

sures. Maximum pressures are 
automatically developed as the 
sand increases in strength towards 
the end of the cycle 

® The National Pneumatic Sand 
Recovery System has made the 
dry recovery of “burnt out” sand 
practical and within the eco 

nomic and physical reach of most 


foundries 


reclaiming 











@ The services of your National 
Engineer have been broadened 
through the years to offer pra 
tical, experienced assistance in 
every phase of sand handling, 
molding and casting practice 
© A subsidiary company, National 
Dust Collector Corporation, now 
offers a wet type dust collector 
that can cite efficiencies of 98.2 to 
99.1°% in collecting foundry shake 
out dust 

These are but a few of the rea 
sons why when you buy National 
you buy products of the practical 
foundrymen made for the 
foundry, by foundrymen 

If your problem is in sand pre- 
paring, sand handling, mold han 
dling or ercesaive u aate sand 


call your National engineer today 





National Engineeun 


C 


(Net Inc.) 


630 Machinery Hall Bidg. 


Y Company 


Chicago 6, tllinolts 








Ciucir No. 11%, pace 79-80 


November 1955 . 





handling 





Membership in the American 
Foundrymen’s Society offers un- 
ending opportunities for knowl- 
edge, ideas, budgeting and planning 
through the cooperative efforts of 
recognized authorities. In addition 
to a constant source of technical- 
practical help, AFS Membership 
offers the greatest of all dividends 
... personal contacts with leaders 
in the same Industry. 

The constant interest and active 
participation of all members, be 
they executives, supervisors, or 
foundry workers, is constantly 
sought and their ideas and opinions 
welcomed. AFS is essentially a 
democratic and cooperative organi- 
zation wherein the will of the ma- 
jority, as expressed through officers 
elected by the membership, neces- 
sarily governs its every activity and 
directs its progress. 

The benefits of AFS Membership 
are available in four different 
Classifications: 

















GENERAL 
INTEREST 





SUSTAINING ... $300 
Sustaining Membership is manifestation of the faith of leading 





foundry componies in the technical work, research activities and 
educational endeavors of the Society. The extent of the overall 
program is directly dependent upon available resources derived from 
Sustaining Membership dues. Participating companies, in turn, have 
unlimited access to all AFS findings ond the privilege of making it 
possible for ony ber of company employees, regardiess of 
location within a country, to hold Personal AFS Membership 

at minimum dues of $10. 


COMPANY ...$100 
Company Membership represents an investment on the part of the 
employer for full membership service for an officially designated 
representative of the Company, plus the privilege of having 
employees in all offices or plants, located within the confines of the 
local AFS Chapter wherein the Company Membership is held, to 
become Personal Members at dues of $10. 


PERSONAL...$20 


Exceptions: (1) Eligible employees, explained above, of Sustaining or 
0 








Company Members ....... keene $1 
(2) individuals engaged solely in educational and govern. 
ment work (U.S. and Conada)............ $10 


JUNIOR... $4 
The Junior Classification applies to individuals who have not yet 
reached their 25th birthday (evidence of birth date must be submitted). 


After 60 years of service to an International Member- 
ship, AFS is acknowledged at the “Inseparable Link 
to Castings Progress.” 


AMERICAN FOUNDRYMEN’S SOCIETY 
GOLF AND WOLF ROADS, DES PLAINES, ILLINOIS 
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the series is designed to meet the 
following needs: PH55A, a high 
strength and high hardness alloy 
with fair ductility, for erosion and 
abrasion resistance or for stressed 
parts in corrosive applications; 
PH55B, a ductile high strength al 
loy of medium hardness, for shock 
resistance and high stresses in cor 
rosive applications; PH55C, a high 
hardness alloy of low ductility for 
resisting 
parts; PH20, a gall resistant alloy 


non-stressed, corrosion 

with superior corrosion resistance 
All three alloys in the PH55 series 

are variations of the 19 chromium 
9 nickel analysis. Cooper Alloy 

type PH20 is a precipitation hard 

enable version of the 20 chromium 
29 nickel type 20 alloy 


General Electric Welding Dept., 
York, Pa., has established a new 
direct-sales office and warehouse 
in Buffalo, N. Y. W. G. Leaman has 
been named manager of the new 
office. 


Hydro-Blast Corp. has moved to a 
new and expanded facility at 
10265 Franklin Ave., Franklin 
Park, Il. 


Wilputte Coke Oven Div., Allied 
Chemical & Dye Corp., New York 
announced that its licensees, Gibbons 
Brothers, Ltd., Dudley, England, 
have received a contract for a battery 
of coke ovens from South Durham 
Steel and Iron Co., Ltd., England 


Stanford Research Institute, Stan 
ford, Calif., has published its annual 
49 page 


report aS an interesting 


booklet 
John Wilfert Co., Brooklyn, New 


York, has been appointed as author 
ized distributors for Cooper Alloy 


valves, fittines, and ACCCSSOTILCS 


Construction has begun on a $5, 
000,000 engine foundry for Ford 
Motor Co., Ltd., Dagenham, Eng 
land. A contract for design and 
construction has been awarded to 
the H. K. Ferguson Co. of Great 
Britain, Ltd., subsidiary of H. K 
Ferguson Co., Cleveland. Scheduled 
for completion in 20 months, the 
project is part of a $168 million 
dollar expansion program recently 
announced by the British affiliate 
of Ford. The foundry will be sim 
ilar to one built by Ferguson in the 
Cleveland area for the Ford Motor 
Co., in 1951. 
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advertised or listed in this 
issue? Then fill out the post- 
age-free reader service 


Postage 
Will be Paid 
by 
Addressee 





BUSINESS REPLY CARD 


First Class Permit Ne. 83, Sec. 34.9 P. L. & BR. DES PLAINES, HLL 











Reader Service Dept. 
MODERN CASTINGS 
Golf & Wolf Roads 
Des Plaines, illinois 


- 
! 
| 
} 
| 
| 
i 
! 
| 
! 
| 
| 
| 
| 
! 
| 
| 
| 
! 
! 
! 
| 
| 
| 
| 
! 
_ 
| 
! 
| 
| 
| 
| 
! 
| 
| 
! 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





for | the asking 





Core Box Seal Enclosed-Tip Thermocouples 


Dike-O-Seal, continuous seal molded in Line of enclosed tip thermocouples 


the core box, is said in new bulletin to for non-ferrous melting practice in 


eliminate blow-by and core and box re cluding stationary and portable units 


muir caused by blow-by. Lower closin replacement units, and parts and price 
| | | I 
pressures are possible cores have con list ire described in S-page bulletin 


sistant permeability, and may be mor which says this equipment can be used 


mtricate. Service includes installation with 


inv standard type ot indicator 


intended tor use with chromel-alumel 
ouples, 1. fH. Marshall Co 


Cirncie No. 47, pace 79-80 


ot seals on old, worn boxes, on new 

ses that have not vet been taced 
ilso md preferable quotation trom 
blueprint Complex boxes with seal 
ie illustrated and names of users are 


ited. Dike-O-Sea 
Circite No. 4 


Overhead Transportation 


Ohio Tramrail Systems are designed 


for handling bulky, heavs 


non-unl 
Core Coating 


Sulletin says that Delta Hi lemp W i 
for sand cores docs not fuse or sinte 
below 3200 | It doesn't precipitate 
easily, 18 easy to ipplh by any method 
ml wont absorb momsture when di 


Penetration prevent flaking, pee 


in cabbing. It's 


nonreactive 
molten terrous metal and liberates 
Delta Oil Products Co 


Circikre No. 44 


Sand Mixer 


is tl tors of the 
page Bulletin 12 


for sand mulling and shows how tech 


Speedmullor 


‘0 cdliscusses reason 


Phicy ue have cle veloped kverythin 


thot the Speedmullor ( course i 
thoroughly discussed and illustrated 


Many diagrams of installations and 

tables of data help to visualize ipph 

cations of the mullor and many specia 
tre ind accessori i 

Pip iD Pettibone Mulliken Coy 


Circir No. 45, pace 79-80 


Corundum-Base Refractory 


Bulletin 417 tell t monolithic rool 
ot Laycor corundum-base ramming 
for 1000-lb basic 


mis 
direct are furnace 
melting a variety of heat-resistant al 
lovs. Says service life is two to three 
times longer depending on alloy melt 
ing. Covered also are crucibles, heat 
treat retractories, and cements. Cha 
Taylor Sons Co 


Caractere No. 46, pace 79-80 


form products and materials They cost 


little to maintain and operate they 


free aisle space ind can be made to 


cover almost ever “puare foot of toot 
space if need be They can also be 
quickly ind easily moalihed to me 

conditions, S-page 
“rite i typical 


lavout, J/ / I ( 
Circir No. 48 


changing Bulletin 


110 also ade foundrs 


Monorails and Cranes 


Ohio Iran i ystem acl cram il 


described which show 


how a foundry solved ats distribution 


problem illustration 


The Fork 


Circitr No. 49 


Spectrophotometer 


Ihe Hilger Recording 


trophotometer H 800 incor 


Infra-Red Spe 
crating the 
double beam ino time system is de 
sribed in Catalog CH lO. Hf 

Watts Lt 


Circir No. 5O 


Shell Molding Film 


toanin lem ound 


famous throug 


I 


BRITISH MOULDING MACHINE CO LTD 


Cincie No. 95, pace 79-80 
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crucible meitin covers types 
typ ft burner burner loca 
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Alloy Line 


24-page, pocket-size booklet presents 
the standard master alloys and special 
alloys produced by Alter Co, for use 
by iron, steel, and non-ferrous casting 
industries, Also contains melting points 
of some metallic elements, density and 
weight of various materials, and tem 
perature conversion tables, Alter Co 


Cmcie No. 54, pace 79-80 


Moisture Tester 


The highly portable Speedy Moisture 
lester, described in Bulletin 47, indi- 
cates free moisture in a test that takes 
only $5 to 40 seconds. Oils, binders, 
and additives of a volatile nature are 
not affected, Accuracy is guaranteed to 
0.2 of one per cent, Alpha Lux Co., 
Inc 


Ciacie No. 55, pace 79-80 
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Table-Type Blast 


The plain, tabletype, airless blast 
cleaning machine described in Bu! 
letin 100-D is especially designed for 
handling a wide range of job shop 
work, particularly that which does not 
have too many pockets or vertical 
edges. Said to be ideal for flat or fra 
gile work requiring careful handling. 
One operator loads and unloads while 
the continuously rotating table carries 
work through the cleaning operation 
Wheelabrator Corp. 
Cincie No. 56, pace 79-80 


Fork Lift Trucks 


Advantages of the TowmoTorque 
Drive automatic transmission for fork 
lift tucks are given in new booklet. A 
creep-control feature is said to enable 
the operator to “inch” his truck along 
smoothly while maintaining high en 
gine speed for full lifting power. Tou 


motor Corp 


Ciancie No. 57, pace 79-80 


Conveyors 


Bulletin illustrates various conveyor 
applications and lists users of roller 
belt, wheel, apron, and live roller con 
veyors, ball transfers, Alligator Switch 
roller spirals and spiral chutes, pusher 
bar and vertical lifts. Logan Co. 
Circie No, 58, pacer 79-80 


Charging-Melting-Pouring 


Automation, and recuperative, hot 
blast sealed top cupola are illustrated 
in bulletin 148-C which also tells of 
the planning, engineering, manufac 
turing, and erection activities for 
charging, melting, and pouring systems 
of the Modern Equipment Co 


Cincie No. 59, ace 79-80 


Cast Iron Art 


Handsomly printed, 13-page booklet 
presents the Lamprecht Collection of 
Cast lron Art; a story of cast iron in its 
more beautiful and esthetic form. I 
lustrated are 18th century stove, jewel 
y, portraits, busts, and household ar 
ticles. Originally published in 1941 by 
American Cast Iron Pipe Co., made 
available by United Oil Mfg. Co 


Cirncie No. 60, pacer 79-80 


Refractories 


Bulletin No. 350 describes the Hy 
drecon line of castable refractories for 
temperatures up to SOOOF, and gives 
technical data tables for each product 
on modulus of rupture, linear change 


cold crushing strengths, and installa 


tion requirements Mixing instructions 
are given and applications ire shown 
J]. H. France Refractones Co 


Circe No. 61, pace 79-80 


Foundry Engineering 


Professional Foundry Engineering, 8 
page Bulletin 101, illustrates and out 
lines the comprehensive combination 
of services developed for the castings 
industry by the firm. Included are 
foundry, industrial, and architectural 
engineering, modernization, mechani 
vation, automation, wage incentives 
cost control, budgeting, and surveys 
Lester B. Knight ¢ 


Circie No. 62, pace 79-80 


Associates, Inc 


Significance of Graphite 


18-page “Engineered Performance’ 
tells how advanced process technology 
assures dependability and uniformity 
of GLC electrodes, anodes, mold stock 
and graphite specialties—in the grow 
ing significance of graphite. Great 
Lakes Carbon Corp 


Circie No. 63, pace 79-80 


Cartridge Core Blower 


Bulletin illustrates and describes the 
Redford cartridge type bench cor 
blower. Says this machine is quickly 
and economically installed and doesn't 
use a large volume of air. Extreme 
flexibility is claimed for this machine 
which takes mechanical and air-oper 
ated Clamping attachments. Seven hints 
for core blowing are included. Redford 
fron & Equipment Co 


Circie No. 64, pace 79-80 


Continuous Moisture Tester 


Bulletin describes an instrument which 
provides a running record of moisture 
fluctuations in all sand whether on a 
conveyor belt or in a bin or hopper 
Assessorices warn when moisture is too 
high or too low Harry W. Dietert Co 


Circie No. 65, pace 79-80 


Clamshell Manual 


How to reeve Erie 2-line buckets for 
maximum ethciency, for from two to 
six parts of line, lubrication instruc 
tions, assembly and disassembly, and 
parts instruction are covered in 6-page 
bulletin 2 L-M. Erie Strayer Co 


Circie No. 66, pace 79-80 


The Crane and Automation 


Planning the Crane for Its Use in 
Automation answers many questions 


thout the place of overhead materials 








handling in the trend towards auto 
mation. 12-page Bulletin M-30 covers 
also: fundamentals of good plant oper 
ation, basic factors in crane selection 
and automatic handling application of 
cranes. Whiting Corp 


Circie No. 67, pace 79-80 


Melting and Casting Aids 


Foseco products and services are 
brought together in this 48 sheet book 
let including coverals, degassers, grain 
refiners, core and mold coatings, exo 
thermic compounds and procedures for 
magnesium and zinc practice. Similar 
products and services for iron and 
steel practice. Foundry Services, Inc 


Cirncie No. 68, PAGE 79-80 


Ferrous Metallurgy Chart 


Revised edition of the Lempil Basic 
Guide to Ferrous Metallurgy (814 x 
ll-in. black and white version) shows 
the principal characteristics of steels 
(up to 0.9% carbon) through working 
zones for welding preheat, stress re 
lieving, normalizing, and annealing. Al 
so defines 24 common metallurgical 
terms and symbolizes grain size change 
in diagram. Tempu Corp 


Cirncie No. 69, pace 79-80 


Boron Carbide Handbook 


“Handbook on Boron Carbide and 
Elemental Boron” provides 16 pages 
of technical information on materials 
made by the company for use in the 
atomic energy field. Included are bor 
on for neutron absorption, technical 
grade boron, boron properties, com 
mercial grades of boron carbide, radia 
tion damage to boron carbide, bonded 
boron carbide, boron nitride, and met 


al borides. Norton Co 


Cirncie No. 70, pAGe 79-80 


Lithium 

Bulletin discusses the cause of porosity 
in copper base alloy castings cle scribes 
lithium metal and its metallurgical 
applications. Covers also high conduc 
tivity copper castings, Copper-base al 
loys, and nickel, silver, silicon bron 
and similar alloys. Also available is 
a reprint of the article Use of Lith 
tum = =Cartridges” Lithium ¢ orp. of 


frre rita Inc 


Cincie No. 71, pace 79-80 


Inspection Pays 


Inspection should be considered pro 
ductive machinery, says “Lower Manu 
facturing Costs”; and furthermore, if 


it cannot be made to pay for itself, it 





The Unique 






Foundry Text 














CHIEF METALLURGIST 


Angele Dubie 

Sterting Foundry Co 

Every metaliurgist, designing engi 
neer, and shep library should 
sess this book. It net only mentions 
practically everything in the casting 
process, but gives references te fur 
ther information en any subject 


PROFESSOR 


Wm. H. Ruten 
Brooklyn Polytechnic institute 


}. A far the best —? adapted to 
a courses produced by 
me — aA it is the 


book we have ali been waiting for. 
FOUNDRY va MANAGER RESEARCH 
CONSULTANT at & DEVELOPMENT 


john A. Rassentoss 


) ds ... oi Corp American Steel Foundries 
A book written for the first time that presents the theo a ee 2 & q,-4 dl A 
retical and practical aspects of the foundry operation in ry industry and on enectiont fetes 


Proper ba'ance and persoective. The foundryman can cover 
the whole gamut of metal founding principiesal! in op 
erating men's language—and arranged for easy reference 


ence manual 


COVERS... molding processes including the sand casting methods, shell molding, die and permanent mold 
casting, investment, etc. Mold materials and construction, molding equipment, solidification of metals, 
gating and feeding of castings, molding sand technology, cleaning of castings, castings design, metal 
lurgical principles associated with melting, composition of casting alloys and their properties, heat treat- 
ment, and metallurgical processing characteristics of foundry practices. No processes other than metal 
casting are considered 

Principles associated with molding processes and materials and solidification of metals are presented 
in the first eleven chapters; the principles are then interpreted for the specific casting alloys (fourteen 
chapters). Special metallurgical principles of melting, alloying, heat treating, and metallurgical processing 
are confined to portions of the latter fourteen chapters 


Prepared by Richard W. Heine and 
Philip C. Rosenthal of the University 
of Wisconsin, Madison, Wisconsin. 





AMERICAN FOUNDRYMEN'’S SOCIETY 


CASE BOUND cot en et tos 


Size 6 x 9, contains 639 Des Plaines, Ilinois 
pages, over 300 illustra- Please send Copies of ‘Principles of Metal Casting 
tions. Published by McGraw | enclose $ Please send invoice 


Hill Book Co., Inc., New York, Nome 
for AFS. Company 


, 7 50 Address 
Price. eeeueese $ e City PrP O. lene State 
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MODERNIZATION 


Pays Off at Athens 





Makers of Vesta Gas Range Improve 
Core Quality, Increase Production 





Faced with ever-increasing operating costs and travels at a highly productive rate of 32 inches per 
stiff competition, the Athens Stove Works of minute. And because cores produced are free of 
Athens, Tennessee, looked to modernization for defects, casting finishes are smoother and cleaning 
the answer, One of the most significant steps taken time is reduced. 
was the replacement of coke-fired, hand-fed core The Foundromatic oven has also helped Athens 
ovens with a modern Foundromatic dielectric sand meet a specific operating condition. Cores set up 
core oven in molds early in the morning are not poured off 
As a result, production has been greatly in- until the middle of the afternoon. Because the 
creased and core quality improved. Operating Foundromatic oven produces a thorough bake, 
fully loaded, the belt of the Foundromatic oven moisture pick-up is minimized. 


The Foundromatic Sand Core Oven Can Pay Off for You With: 


® Shorter Curing Time 
For all the facts on the Found ° 


romatic dielectric core oven, 
call your nearby Allis-Chalmers ® Smoother Casting Finishes 
district office or write Allis e hok 

Chalmers, Milwaukee 1, Wis Easier Shakeout 
Ask for Bulletin 15B7306B. ® Better Foundry “Housekeeping” 


® Less Core Handling 


® Lower Fuel Costs 
® Fewer Rejects 
® Improved Work Flow 


® Reduced Cleaning Time 


Ar, 








Foundromatic is an Allis Chalmers trademark 


ALLIS-CHALMER 
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is not worthwhile. Booklet (Form 148 
2) discusses various uses for non 
destructive testing and indicates how 
a nondestructive testing program can 
be instituted as a cost reducing, money 


saving tool. Magnaflux Corp 


Circie No. 72, pace 79-80 


Copper-Base Developments 


Review of prospective improvements in 
metallurgy and operating practices for 
non-ferrous foundrymen. 6-page rr 

print A-201 covers corrosion resistance 
and strength of the actively deve loped 
manganese and aluminum bronzes and 
the cupro-nickels, International Nickel 
Co Ine 


Cirncie No. 73, PAGE 79-80 


Gypsum Story 


‘Blueprint of Tomorrow 18-page 
book, illustrates and describes progress 
of the firm in providing the building 
materials for today and the future 
This reference story naturally relates 
gypsum as well as the building indus 
try. United States Gypsum Co 


Circie No. 74, PAGE 79-80 


Sillimanite Refractories 


New 8-page bulletin, 318, describes 
Tamul, Tasil, and Tamax brands of 
super-refractories cliscusses properties 
and applications of these sillimanite 
type or bonded mullite special high 
temperature refractories. Chas. Taylor 
Sons 0 


Circie No, 75, pace 79-80 


Waste Disposal 


Article reprint describes a fully auto 
matic system for controlling waste dis 
posal in a plating plant. In addition to 
destroying cyanides, the new system 
provides for fully automatic neutraliz 
ing of acid and alkali waste. Other 
article gives hints on cutting electro 
plating costs with proper waste dis 
posal Frederic B. Stevens, Inc 


Circie No. 76. pace 79-80 


Titanium 
Illustrated booklet A-9935 litanti 
um,” gives up-to-date data on the 


properties of titanium and discusses 
methods of fabricating the lightweight 
metal. Included are tables of mechani 
cal properties of both alloyed and un 
alloyed grades, and comparative prop 
erties of titanium and other pure 


metals. Commercial applications ane 


continued on page 92 











Start First AFS New 


@ Connecticut foundrymen met 
September 20 at the Waverly Inn, 
Chesire, Conn., and voted to organ 
ive the first New England chapter 
of the American Foundrymen’s So 
ciety. Chairman D. F. Sawtelle, Mal 
Brantord, 


received a unanimous vote approy 


leable Iron Fittings Co., 


ing submission of a petition for a 
chapter charter, the new group to 
be known as the Connecticut Chap 
ter 

Mr. Sawtelle read a number of 
replies to a questionnaire regarding 
chapter organization, following 
which the meeting was addressed 


by Wm. W 


retary olf 


Maloney, national se« 
AFS, who described the 
Society's various services 

\ Steering Committee was then 
appointed to organize programs 
and appoint a Nominating Com 
mittee for the election olf officers 
and directors. It is expected that 
the installation meeting and eleé 
tion of chapter leaders will take 
place in November 

Representatives of some 29 
foundry organizations in Connecti 
cut attended the meeting, which 
was called jointly by Chairmar 
Sawtelle and AFS National Direc 
tor C. E. Brust, Eastern Malleable 
Iron Co., Naugatuck, Conn. It 1s 
the intention of the group to hold 
regular monthly meetings in several 
Connecticut cities 

Ihe meeting was addressed by 
Robert S. Hull of the Borden Co., 
New York on “Operational Prov 
lems in Shell Molding.” He stated 
that shell molding is now being 
carried on in all cast metals and 


alloys with the possible exception 


foundry 


England Chapter 


of low carbon steel. He said that 
zood equipment is essential to good 
shell molding practice and that 
equipment for the most part has 
now outstripped some other aspects 
of the process 

In dis Ussing patterns the speak 
er stated that the number of pat 
ternmakers in the shell molding 
held is increasing. Patterns must be 


seasoned” by baking with silicones 
to facilitate their release, he said 
He stressed the point that horizon 
tal pouring now 1s lar more preva 
lent than vertical pouring, and in 
dicated shell casting can be no bet 
ter than the gating method. The 
peaker also described various a 
pects of sand practice for successtul 


shell molding Ope ration 


From Southern Section of Chesapeake 


BS Organization of a Southern Sec 
tion of the Chesapeake Chapter, to 
hold meetings more convenient to 
\FS members in Virginia and 
North Carolina, took place Sep 
tember 23 at a meeting held in con 
junction with an inspection visit 
to the Newport News Shipbuilding 
& Dry Dock Co., 
Va 


Section othcers and members of 


Newport News, 


the steering committee elected at 
the evening meeting are: Chairman 

J. S. Parrish Jr Richmond 
Foundry & Mfg. Co., Richmond 
Va.; Vice-Chatrman—l \. Howell 
Newport News Shipbuilding & Dry 
Dock Co Secretary ID. | Mat 
thieu, Kerchner, Marshall & Co 
Richmond, Va Walter 
J. Kelly, Lynchburg Foundry Co 


Lynchburg, Va 


lveasure? 


Steering Committee: 1. W. Cut 
rv, Lynchburg Foundry Co.; C. M 
Fckman, Virginia Metal Cralters 


Ine Waynesboro, Va Frank G 
Carrington, Pontex Pipe Corp 
Lynchburg, Va Carroll Fisher 


Machine Co 
Hampton W 


rie hburg 


General Foundry & 
Santord N ( 
Campbell | 

Co., | 


Queen Caty 


hounds 
ynchburg, Va.; R. J. Hannes 
Found: Cao Chat 
lotte, N. ¢ S. W. Richard, Rich 
ard Machine Works, Ine., Nortolk 
Va.; G. C. Cole, Wysong k Mile 
Foundry, Inc., Greensboro, N. ¢ 
5 Keith, White Foundry Co 
Roanoke, Va.; and Dr. W. W. Au 
stin, North Carolina State College 
Raleigh, N. ¢ 

[he meeting, organized by T. \W 
Courrs | Foundry Co 


vas attended by 


ncohburg 
ome 80 founds 
men from Maryland, Virginia and 
North Carolina. The morning was 
devoted to an inspection of the 
host Compan foundry where all 
the castings for the lt S. S. For 
restal, 60,000 ton atrcralt carrie 
were cast 
Inthe afternoon — the 


group 
toured the machine shop, pattern 
shop, and dry dock facilities of the 
Newport News Shipbuilding firm 


which was responsible for the com 





plete construction of the Forrestal 


vessel, While inspection of the ship 
was cancelled due to delays in the 
speed runs occasioned by hurricane 
lone the group witnessed the 
docking of the vessel following its 
successiul trial runs 

At the luncheon meeting held in 
the company's training building 
the Rioup Was sldressed by Adm 


Ret.) N ! 


dent of the 


Rawlings, vice-presi 
hipbuilding company 
who stressed the necessity for quali 
ty castitivs in shipbuilding opera 
tions. L.. A. Howell, foundry super 
intendent of the firm also 
iddressed the luncheon meeting 

lhe Southern group will operat 
is a section of the Chesapeake 
Chapter during the current fiscal 
will be held bi 


monthly in several cities in Virginia 


year and meetings 


md North Carolina, Chairman of 
the Chesapeake Chapter is J. O 
Danko. Sr. Danko Pattern & Mig 
Co., Baltimore, Md 
who attended the meeting were | 
(), Pendleton 
Newport Ne Shipbuilding & Dry 
dock Found: md AFS National 
Secreta Win. W. Malone 


Among those 


former head of the 


Birmingham District 
\pproximatel 10) members of 
the Birming 
kicked off the 1955-56 season with 
the Und Anm 


Ciascacte id itive itt 


ham District (Chapter 


il Barbecue held at 


jirmungham 
\la., September 17 Also in attend 
ee ere several members of the 
Chattanooga Chapter mc luding 
W.G. Greiser, Ross Meehag Found 
chaiman; W M 


Hamilton, Crane Co t national 


rie chapter 
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COKE WHEN 
YOU WANT IT 


Only Semet-Solvay has 4 coke plants to 
serve you. There's one in your vicinity. For 
fast service, for dependable, uniform coke 
that means “Better Melting” specify Semet- 
Solvay Foundry Coke. 


‘e 


For Better Melting 
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You can 
rely on 
“KOOLHEAD" 
and 
"“STANHO” 
products 







ACCURATELY 
CONTROLLED 
FOUNDRY 






Write for 






somples and 








prices 
Bulk or Packaged 


WRITE for CATALOG 
ond PRICES 


FA 
STANGARD 









style from Jumbo to Stubby; 
slim, medium or horse nail blade; 
blunt, pointed, straight or 90° bent. 
There's a type ond size Koolhead 
Chill Neil or Spider Chill to do 
your specific chill job best. 
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director of the American Foundry 
men's Society; G. F. Anderson, Ten 
nessee Products, a director of the 
Chattanooga Chapter; and C. A 
Johnson, Sommerville Iron Works 
also a director ol the Chattanooga 


( hapter A. B Schwarzkopf 


Twin City 


The September meeting of the 
Pwin City Chapter was held at 
the Covered Wagon, Minneapolis 
Guest speaker was Norman Qualey, 
plant engineer in charge of metal 
lurgical inspection, Northern Pump 
Co., Minneapolis. In his speech, 
“Inspection Tools in the Foundry,” 
he pointed out that specifications 
are a guide from the engineer and 
should be established after careful 
ly analyzing the end-use require 
ments of the casting. Appropriate 
inspection tools should be selected 
on the basis of the type of casting 
and the nature of the test to be run, 


f 


Twin City . . Fred Neal, member- 
ship chairman, is shown with the 
membership target presented to 
the chapter by O. Jay Myers. 


QO. Jay Myers, Archer-Daniels 
Midland Co., and AFS_ national 
director and chapter advisor, pre 
sented the chapter with a huge tar 
get illustrating their membership 
goal for 1956. Fred Neal, Smith 
Sharpe Co., membership chairman, 
explained the target to the members 
with the hope that the king-sized 
arrow could be placed in the bulls 
eye by June 30, 1956.—R. J. Mull 


gan 


Texas 


Almost 100 members and guests 
attended the opening session of the 
Texas Chapter which featured 
“Fluid Flow of Light Metals 
Through Vertical Gating Systems,” 





AFS sound-color film, at the Ben 
Milam Hotel in Houston 

Discussion of the principles set 
forth in the film was led by a panel 
consisting of: A. P. Guidi, Texas 
Electric Steel Castings Co.; H. M 
Freeman, Texas Foundries, Inc.; 
Dan Roberts, Oil City Iron Wks.; 
and Pete Maenza, Dee Brass Found 
ry 

Ihe film shows the action of 
liquid flow under simulated casting 
conditions in a way that cannot 
possibly be seen in actual practice 
plus verification the principles dem 
onstrated by pouring actual cast 
ings 

Several questions from the floor 
inquired about the effects of ma 
terially differing density and viscos 
ity of various metals cast, compared 
to plain water used in some of the 
laboratory demonstrations for the 
film. Mr. Guidi pointed out that 
the fundamentals demonstrated ap 
peared sound regardless of such 
differences among metals, but that, 
of course, the application of these 
fundamentals would necessarily 
vary quite widely 

Discussion from the floor evolved 
around square vs. round shapes for 
sprues, runners and gates. It ap 
peared that few of those present 
are now using rectangular shapes 
for this purpose Mr. Freeman re 
ported successful experience with 
rectangular sprues and runners (ex 
perimental only) but round shapes 
continue to be used for regular 
production.—J. S$, Ahrens 


Central Michigan 


The first meeting of the Central 
Michigan Chapter was held at the 
Jackson Country Club. Gardner 
Lloyd, Albion Malleable Iron Co., 
chairman, introduced new mem 
bers 

Ihe speaker, Harry Gravlin, 
Claude B. Schreible Co., Detroit, 
was introduced by technical chair 
man Art Van Emst, Fuller Mig 
Co. Mr. Gravlin chose his subject, 
“Why Not?”, 
used to ask college students when 


from a question he 


he was doing employment inter 
views. When he asked the gradu 
ating seniors if they had considered 
the foundry as a place of employ 
ment, and they answered no, he 
asked them and himself “why not?” 

The foundry, Mr. Gravlin stated, 





Michiana . . Randy Storer wait- 
ing for the wind-up at the Mich- 
iana Chapter's annual picnic at 
Tabor Farms, Sodius, Michigan. 


is not a place to be ashamed of. It 
is a good and progressive industry 
lo refer to your job as “down in 
the foundry” is to run down one 
of the most fundamental, necessary 
forward-looking industries in’ the 
world, he pointed out.—Jack But 


ters 


Central Illinois 


One hundred and twenty mem 
bers and guests attended the Sep 
tember meeting initiating the 1955 
1956 season. George Rockwell, Ca 
terpillar Tractor Co., who served 
as technical chairman, introduced 
Don Gerlinger, Walter Gerlinger 
Inc., Milwaukee, guest speaker, 
Shell Cores 
Mr. Gerlinger explained the de 


whose subject was 


velopment of the prototype equip 
ment and cores made by the process 
He cited economic advantages of 
the shell core processes, such as 
elimination of cost of driers, wires 
and dipping. He supplemented his 
talk by slides of equipment now 
being manufactured.—H. 1. Ma» 
latt 


Eastern New York 


The first fall meeting of the East 
ern New York Chapter was held at 
Panetta’s Restaurant, Menands 
N. Y. New ofhicers were installed 

The speaker for the evening was 
Guy A. Pealer, General Electric Co., 
Pattern Engi 
neering.” His talk traces the histors 


whose topic was 


of metals from the dawn of civill 
vation, outlining the advances that 
have been made possible through 
metals He 
brought the talk to our present day 


our utilization of 


problems by stressing the necessity 
flor co-ordination between design 
ers and casting engineers 

Mr. Pealer teels that is is im 
portant to use well engineered pat 
terns even though initial castings 
may be more expensive than if a 
cheaper pattern were used.He sug 
gested pricing castings not only tor 
a cheaper pattern but also pointing 
out the possibility of savings on 
longer runs by the use of a better 


pattern.—Martin L. Slawsky 


Michiana 


About 300 members and guests 
attended the Michiana Chapter’s 
annual picnic, September 17, at Ta 
bor Farms, Sodius, Mich. Phil Sem 
ler, Auto Specialties Mig. Co., was 
chairman of the picnic which in 
cluded bait) casting, horse shoe 
pite hing, solt ball, golf, and a draw 
ing for door prizes 

At the August meeting, held at 
the Club Normandy, Mishawaka 
Ind., Dan Hayes of the AFS Cen 


tral othece spoke on membership 


STATEMENT OF OWNERSHIP 


Statement required by the Act of August 24 
1912, as amended by the Acts of March 3, 1933 
and July 2, 1946 (Title 39, United States Code 
Section 233) showing the ownership, manage 
ment, and circulation of MODEKN CASI 
INGS AND AMERICAN FOUNDRYMAN 
published monthly at Chicago, Ill., for Octo 


ber 1, 1955. 1—Tne names and addresses of 
the publisher, editor, managing editor, and 
business manager are. Publisher, American 


Foundrymen’'s Society, Golf & Wolf Road 
Des Plaine lil Editor, Herbert F. Scobie 
Golf & Wolf Roads, Des Plaines, I|.; Manag 
ng Editor, none; Business Manager, Curtis G 
Fuller, Golf & Wolf Roads, Des Plaines 
2—The owner is: American Foundrymen 
Society, Golf & Wolf Roads, Des Plaine I 
organized not for profit, without stock. Prin 
cipal officers: President, Bruce L. Simpson 
National Engineering Co Chicago Vice 
President, Frank W Shipley, Caterpillar 
Tractor Co., Peoria, Ill.; Secretary-Treasurer 
and General Manager, William W. Maloney 
American Foundrymen Golf & Wolf 
Roads, Des Plaines, Ill wn bond 
holders, mortgagees, and other security hoid 
ers owning or holding 1 per cent or more 
total amount of bonds, mortgages, or othe 
securities are: none. 4—-Paragraphs 2 and 
include, in ases where the stockhoider t 
security holder appears upon the books of the 








company as trustee or in any other fiduciary 
relation, the name of the person or corpora 
tion for whom such trustee is acting; also the 


statements in the two paragraphs show tiv 
afliant’s full knowledge and belief as to the 
circumstances and conditions under whict 
stockholders and security holders who do not 
appear upon the books of the company a 
trustees, hold stock and securities in a capa 
city other than that of a bona fide owner 
Curtis G. Fuller, Business Manager. Sworn to 
and subscribed before me this 19th day of 
September 1955 (Seal EZ. R. May, notary 


public My commission expires March 14 
1956 





arrangements much less expensive than with an 
clectric furnace-—M. B. Parker, Ji 


possibilities Final 
were made tor the picnic, and an 
kadlue itional Prog im was set up 
Robert E. Hu Penn State Student Chapter 
Othcers elected tor the 1955.50 sea 


Mid-South 
Kenneth Reisch haw 


on ine 
I he September meeting of the m: Larry Redmond, vice-chai 
Mid-South Chapter was he ld at the n: Harry Nelson, recording see 
Rebel Motel with |. G. Winget eta Nick Kralles, corresponding 
Reda Pump Co., Bartlesville, Okla é fary; and Frank ‘Todd, treas 
speaking on reverberatory turnaces é The program tor the year has 


He said proper melting and alloy been set up and includes such top 


ing ol gray iWon ws more easily done mS aS cupola operation sand, brass 
and controlled in a reverberatory melting, nodular iron, and unter 


furnace than with a cupola and is viewing 


Dout Waste Money! 
ge ’ MIXING CORE 
PASTE BY HAND 





4k \. 


MABCO_ - 
REDDY CORE PASTE 


The Modern Method 


dispensed with a — 


common Barrel Pump 


Mabco Reddy Core Paste is of a conventional type and 
best of all, is ready to use as you get it. No longer is 
it necessary to mix your core paste by hand 


AU “These pbduantages... 


@ Ready to Use 
© No lost time waiting while mixing 
© No wasted paste 
© No waiting time required for setting 
A2 molasses gate may be used instead of a pump 
if desired or if pump is not available. 
Write us for full information and prices. 
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M. A. BELL COMPANY 


218 Lombard St. «+ St. Louis, Mo. 


| : ,« 


J ver yo 


DENVER 


e f j jr y dustry 
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"SHAKEOUT SAND « CLAY > 
CASTINGS +» TURWINGS - 
METAL CHIPS + ORES - 
AGGREGATES «+ 

MARY OTHERS 






with 
SYV7TRON 


VIBRATING CONVEYORS 


Extra length screening capacity plus dual trough 
design means bigger tonnage production with less 
floor space and easy installation, Counter-balanced, 
swinging mass operation cuts power consumption— 
eliminates slow downs under sudden load surges. 
Combine several foundry handling jobs into one op- 
eration. Screen shakeout sand, convey and cool cast- 
ings all at the same time for added savings in time 
and costs, Available in flat pan or tubular models. 


other SYV7ROW Equipment 


that reduces operating costs 
VIBRATORY FEEDERS 


Feed bulk materials at controlled 
rates from a few pounds to hun- 
dreds of tons per hour. Feed 
heavy lumps or fine powders 
dry or damp. 


ELECTRIC VIBRATORS 


For a free flow of bulk materials 
through bins, hoppers or chutes 
Positive-—low cost operation. 














SHAFT SEALS 


For low cost sealing of gases 
and liquids around rotating 
shalts of compressors, pumps, 
turbines, etc, Self-lubriceting 

no repacking expense 
easy to install, 


HOPPER LEVEL SWITCHES 


Automaticelly maintain the de- 
sired maximum or minimum level 
of materials in bins or hoppers. 











Write today for complete catalogue 
and performance data—Ffree. 


SYNTRON COMPANY 


Ave ryuac 
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Homer City, Penna 


545 Lesington 








afs | chapter meetings 


NOVEMBER 


Beach 
joint 


l Twin City Calhoun 
Club, Minneapolis. AFS-ASM 
meeting. Speaker from Do-ALL Co. on 
“Civtlization Through Tools.” 


Hotel Seneca, Ro 
Etherington, American 
“Shell Molding.” 


|. . Rochester 
chester. G. M 
Brake Shoe Co., 


4 Canton District Elks Club 
Barberton, Ohio, Prof. Richard A 
Flinn, Dept of Chemistry and Metal 


lurgy, University of Michigan, “Duc 


tile Tron.” 

5 Saginaw Valley Fischer's Ho 

tel, Frankenmuth, Mich 

Group Meeting. lron & 
Illoy Developments,” H. P 

Electro-Metallurgical Co 
“Early Experiences in the 


Individual 
Stecl— “New 
Rassbach 
Light Metals 
Develop 


ment of Magnesium,” Arthur W. Win 
ston, Dow Chemical Co 

}., Western New York... Past Chair 
men's Night. Frank E. Bates, Semet 
Solvay Corp., Buffalo, N. Y. 


44 Metals Casting Conference, 
Purdue University, West Lafayette, 
Ind. Sponsored by the Central Indiana 


and Michiana Chapters of the Amer 
ican Foundrymen’s Society 
1. . Birmingham — District Annis 


ton Country Club, Anniston, Ala. Pan 


el discussion on Soil Pipe 


7 Chicago . . Chicago Bar Associa 


tion, Chicago. Robert E. Kennedy 
Night. Round Table Meeting. Steel & 
Malleable Div.—‘‘Foundry Sands,” 
Bradley Booth, Carpenter Bros., Mil 
waukee, Gray lron Div.—‘“Manufacture 
and Application of Foundry Coke,” 
Clarence Holmes, Citizens Gas and 
Coke Utility, Indianapolis. Mainte 
nance Div.—“Are You Working in the 
Dark,” Carl W. Zersen, Chicago Light 
ing Institute. Non-Ferrous and Pattern 
Div.—""Permanent Molding.” 

7 Central Illinois Legion Hall, 
Peoria, Hans |. Heine, American 
Foundrymen’s Society “Challenge of 


Modern Foundry Technology” and 
AFS Vertical Gating movie 


7. . Metropolitan Essex House 
Hotel, Newark. John M. South, Found 
ry Services Inc., “The CO, 


ess.” 


Core Proc 






















Carl-Mayer exclusive de 
sign and construction has 
a background of more 
than thirty years achieve 
ment in meeting the in 
dividual problems of in 
dustrial leaders 


ot R PRODI ( TS include 
Core and Mold Ovens 

Heat Treating Furnaces 

Hi-Speed Rod Bakers 

. Welding Rod Ovens 

Paint Drying Ovens 

: Ceramic Drying 

Over Rubber Curing 


Oven and Furnaces 
and Ovens for Other Pur 
Cari-Mayer Vertical Core Oven (with poses. 


a newly patented recirculating heat 
ing system) at G & C. Foundry Co., 
Sandusky, Ohio. U. 8. Patent Nos 
2,257,180 and 2,628,087. 


THE CARL-MAYER CORPORATION 
3030 Euclid Ave., Cleveland 15, Ohio 


Circie No. 107, pace 79-80 


Ask for Bulletin 53-CM 


JIB CRANES 


Precision engineered and built 
for smooth efficient operation 






360° Rotation 


industrial PBM self-supported 
Jib Cranes are of all welded 
steel construction, rotate 360 
degrees and have capacities 
up to 12,000 ibs. The rotating 
steel head revolves on 4 roll 
ers and 9 precision ball bear- 
ings resulting in extremely 
a pean. Mo — unser Write for Catalog 
passed by ony other crane of its type. The high standard of 
workmanship and material, coupled with reliable perform. 
ance make Industrial Jib Cranes your best buy 





Industrial manufactures 6 other types of Jibs and many 
models of Overhead Traveling Cranes to cover every need. 
Consult with Industrial for cranes to solve your material |ndsast ual 
handling problems. BRANES 


INDUSTRIAL CRANE &2 HOIST CORPORATION 
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7 Western 


Michigan Grand 
Rapids. Roy Carver, Carver Foundry 
Products Co “CO,*, Core Process.’ 


10 Northeastern Ohio I udor 
Arms Hotel, Cleveland. ( bk. Wen 
ninger, Natronal Engineering Co., Chi 


cago, “Sand Fundamentals 


10 St. Lous District York Ho 
tel, St. Louis. Roy Carver, Carver 
Foundry Products Co CO, Proces 


11 Southern Calitornia Rod 
ger Young Auditorium, Los Angeles, O 
(. Bueg, Arrow Pattern & Engineering 
Co., Erie, Pa. “Metal Patterns for 
High Production.’ 


1] Philadelphia... Engimeers’ Club 
Chester A 
neering Co 


Thomas, National Engi 
‘Progress mn Foundry Aw 


fomation 


14 Northern Calitornia Speng 
er's Fish Grotto, Berkeley. O. C. Bueg 
Arrow Pattern & 
Erie, Pa 


Production 


Enginecring Co 
Metal Patterns for Iligh 


14 Michiana Club Normanzly 
Mishawaka, Ind. Ferrous—‘Use and 
Misuse of Green Sand Molding Mix 
tures,” ¢ \. Sanders, Ameriuan Col 
loid Co., Chicago. Non-Ferrous—" Met 
illurgy in the Brass Foundry Wil 
liam Ball, Jr. Ro Lavin & Sons, Chi 
(apo 


Heathman Hotel 
Portland. O. C. Bueg, Arrow Pattern 
x Engineering Co... Erie, Pa Metal 
Patterns for High Production 


lo Oregon 


It Cenual Michigan Hart Ho 
tel, Batth Creek. Youth Encourage 
ment Night. Talk by Ashley Sinnett 
AFS National Headquarters. Film of 
Notre Dame vs Navy football game 


17 Washington Poodle Dog 
Cale, Tacoma, O. C. Bueg, Arrow Pat 
tern & Engineering Co 
Patterns 


Conventional 


17 Detrou fuller Hotel, De 
trout. C. A. Sanders, American Colloid 
Co., Chicago. “Foundry Sand 

18 British Columbia... P. A. Club 
Vancouver. O. C. Bueg, Arrow Pattern 
x Engineering Co., Erie, Pa., “Conven 
tional Patterns.’ 


Hotel Patten, Chat 
Modern 
Equipment Co The Closed Top 
Cupola.” 


18 Tennessee 


tanooga. H. W. Schwengel 


18-19 New York State-Canada 
Pennsylvania Regional Foundry Con 


ference Onondaga Hotel, Syracuse 
\ y Sponsored hy the Central Neu 
York, Eastern Canada, Eastern New 
York, Northwestern Pennsylvania, On 
fario, Rochester, and Western New 
York ¢ hapte rs of the American Found 


men Soacet 


21 Quad City Fort Armstrong 
Hotel, Rock Island, IIL Walter George 
C,corge & Dix Co Foundry Costs for 


the Supervisors 


” 


25 Chesapeake Engineers Club 
Baltimore, Md. Movie Night 


29 Twin City Covered Wagon 
Minneapolis, M. J]. Allen 


Steel Foundry, Chicago 


American 


DECEMBER 


| Canton District American 
Legion, Massillion, Ohio. ¢ \. San 
ders, American Colloid Co., Chicago 
Synthetm Sand vs Natural Bonded 
Sand 


1-2 Michigan Regional Foundry 
Conterence, Michigan State University 
hast Lansing Sponsored by the Cen 
tral Michigan, Detroit, Saginaw, and 
Western Michigan Chapters of the 
Imernican Foundrymen's Society and 
their Michigan State University and 
University of Michigan Student ¢ hap 


ier 


2 Western New York Roy Car 
ver, Carver koundry Products Co 


Muscatine, lowa, “CO, Process 


‘ 


; Central Michigan Hart Ho 
tel, Battle Creek 
Dinner Dance 


Annual Christmas 


) Central Indiana Athenaeum 
lurners, Indianapolis. “Melting Prac 
Dallas Lansford 
Fred Carl, Gen 
eral Motors Corp Larry Emery, Mar 


ion Malleable Iron Works 


tice in Our Foundry 
Perfect Circle Corp 


, Chicago Chicago Bar Associa 
tion. Round Table Meeting. Gray Lron 
Div Characteristics and Applications 
of Ductile Iron,’ David Matter, Man 


ulacturing Research International 
Harvester Co. Malleable & Steel Div 
‘Where to Look for New Business 
Eric Welander, John Deere Malleable 
Works, East Moline, Ul. Pattern Div 
{dvantages of a Wood Milling Ma 
chine wm your Pattern Shop Robert 
Wright, Oliver Machinery Co., Grand 
Rapids Mich. Maintenance & Non 
Ferrous Div.—‘Foundry Heating and 
Ventilating,” T. A. Lyon, DuBois En 
gineermg Co., Hammond Ind 





OLT 
EAD 

ON'T BURN 
ANDUX 
BELTING... 


Molten lead over 700° was 
poured on a stock Dandux In- 
sulex STITCHED CANVAS BELT 
When the lead hardened and 
was removed, there was ab- 
solutely no sign of scorching 
or damage to the belt. 
@ INSULEX .. Has a layer of 
special insulating compound be 


tween the asbestos surface and 
the body of the belt. 


@ DOUBLE INSULEX . . Two 
layers of insulating compound 
between asbestos and belt make 
this belt unequalled for han 
dling extremely hot material. 
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C. R. DANIELS, INC. 


DANIELS, 
MARYLAND 


DETROIT 2, Mich 
14111 Pentel Ave 
DAYTON 2, OMNO 
437 Selem Ave 
PITTSOURGOH 71, PA 
4270 Peon Ave 
MILWAUEER 2, Witt 
1827 NM. Farwell Ave 
MINNEAPOLIS 2 





NEW YORK 6.N Y¥ 
75 Weet Street 
CHICAGO 6, III min 


ideal for conveyors and ele 

@ PYROFLEX ... Belting is 
vators handling hot materials 
up to 300°, 


549 W. fendeiph 452 Plymouth Bidg 


PHILADELPHIA 43, PA. CLEVELAND 2, OO 
5553 Beltimore Ave 1874 W. 47th & 
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performance is in the 


“pro p”’ 


._ Aerovent~ 


"Sam FPeosaune 
7-tlede “Mechate FANS 


Now get top efficiency against resistances to 4'4" SP 
without special equipment! Standard Aerovent units 
with new 7-blade propellers move more air at slower 
motor speeds with less horsepower, Write for folder 


Ask for bulletin 5-50! 


All Aerovent Fans are rated in accordance with the 
Standard Test Code and U.S.D C. Comm. Std.C$176-51 











Aerovent Fan Company, Inc. 
Ash and Burch Streets 


Piqua, Ohio 


November 1955 . 89 
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EUCLID FOUNDRY & MACHINE EQUIP. CO. 


14919 SARANAC RD. 


CLEVELAND 10, OHIO 





See 
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baskets 2’ x 2’ x 4’, like new. 


Midwest, 


30” wide Palmer-Bee. 


required 10’ 
FOR SALE 


18000 sq. ft., 


LOFTUS ANNEALING FURNACE: with all controls 45’ x 10’ 
x 12° gas fired, recirculating pusher type, handles 17 


FLAT BELT CONVEYOR: 2.30” x 45’ 


BELLEVUE ANNEALING FURNACE; Oil fired, all controls 
box type 36” wide x 72” deep x 24” high over-all 
69" wide, 86,” deep, 71” high, height clearance 


ONE COMPLETE GRAY IRON FOUNDRY 
#7 Whiting Cupola, located 80 miles south 
of Cleveland. Belleville Foundries, Belleville, Ohio. 


Davenport 40A, 


LARGE MOLDING MACHINES 


40SA, 28SA, 34AJ)S 


Herman 40” x 60” 6000 Ibs. 


4 STEEL APRON CONVEYORS: 1-120’ centers x 36” wide 
1-57’ centers x 30” wide Palmer-Bee ‘Kant. 
leak’ variable speed, 1-44’ centers x 30” wide Link-Belt, 
1-19 centers x 30” wide Paimer-Bee 1-56” centers x 


Osborn 405-95, 


Milwaukee . . 


x 110’, 1-36” x 35’, 


Jolt Squeeze Strip—Nichols 
Jolt Pin Lift—Davenport . . 


1-Link-Belt Roller type, 27’ x 70’ 6” centers. 


26” draw 
24-54D 
. Nichols 


. Herman 


MOLD CONVEYORS 
35 cars 


38” x 72”. 1-Webb Co. heavy duty, 109 cars 32” x 39”. 


WE BUY and SELL COMPLETE FOUNDRIES 
Telephone: Glenville 1-1222 








WE CARRY ALL MAKES AND TYPES OF FOUNDRY EQUIPMENT IN STOCK 
SEND FOR OUR FREE COMPLETE LISTING 











GUARANTEED USED FOUNDRY EQUIPMENT 
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classified 
advertising 


For Sale, 
Help Wanted, 
Personals, 
Engineering Sevice, etc., 


set solid .. 2Uc per word, 30 words 
($6.00) minimum, prepaid. 


Positions Wanted 
. 10c per word, 30 words ($3.00) 
minimum, prepaid. Box number, care 
of Modern Castings, counts as 10 
additional words. 


Display Classified 
. Based on per-column width, per 
inch .. 1-time, $15.00; 3-time, 
$13.50 per insertion; 6-time, $12.50 
per insertion; 12-time, $12.00 per in- 
sertion; prepaid. 





HELP WANTED 





DESIGNERS-DRAFTSMEN-ENGINEERS, ex- 
perienced in foundry layouts and equipment 
Age 30-45. Send experience record, personal 
data, recent photo and references. Box C76 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ml. 


FOUNDRYMAN 


LARGE EASTERN MALLEABLE FOUNDRY 
HAS OPENING FOR PRODUCTION FORE- 
MAN THOROUGHLY FAMILIAR WITH 
GATING, RISERING AND MOLDING OF 
MALLEABLE IRON. SEND RESUME IN- 
CLUDING EXPERIENCE AND SALARY DE- 
SIRED. ALL REPLIES HELD CONFIDEN- 
TIAL. Box C77 MODERN CASTINGS, Golf 
and Wolf Roads, Des Plaines, Ml. 


TECHNICAL SALES ENGINEERS-Aggres- 
sive and rapidly expanding company with 
worldwide connections supplying technical 
service and products direct to foundries 
seeks first-class sales engineers, age 30-40 
Metaliurgical or foundry trade experience 
required but outstanding sales ability first 
consideration. Salary and expenses. Attrac- 
tive offer for right man. Box C78 MODERN 
CASTINGS, Golf and Wolf Roads, Des 
Plaines, Ml. 


ASSISTANT FOUNDRY FOREMAN. If you 
can supervise men and know foundry pr :- 
cedures we have the job for you. Send re- 
sume and salary requirements. Chicago area 
Box C80 MODERN CASTINGS, Golf and 
Wolf Roads, Des whsennaed mi. 


FOUNDRY SALES ENGINEER Experienced 
in various phases of foundry practice to 
cover Indiana and Western Michigan for long 
established foundry supply company. Lib- 
eral drawing account and commission. Give 
complete details as to personal history. 
foundry and sales experience. All informa- 
tion held in strictest confidence. Box C8I 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ml. 





MOLDING FOREMAN or Assistant. Mech- 
anized Midwest Foundry wants aggressive 
foreman for molding department. Give per- 
sonal history, references, and salary. Box 
C69, MODERN CASTINGS, Golf and Wolf 
Roads, Des Plaines, Ml. 








FOUNDRY ASSISTANT needed by captive 
gray iron foundry of medium size heavy 
process machinery manufacturer. Young col- 
lege engineer graduate preferred. Should 
have had some foundry experience. ls to 
help increase plant efficiency, planning, re- 
search and operation. Company has liberal 
profit sharing plan. Salary open. Location 
S. E. Penna Reply Box C65, MODERN 
CASTINGS, Golf and Wolf Roads, Des 
Plaines, Ul 


LIGHT METALS FOUNDRYMAN 


Large modern non-ferrous foundry in 
Southern California is seeking a man with 
experience and a thorough practical know! 
edge of gating, risering and foundry tech 
niques in aluminum and magnesium sand 
castings. Must be able to hold close toler- 
ances and produce X-ray quality. This is 
a top job with top pay for the man who 
can demonstrate ability to produce high 
quality precision sand castings 

Please send detailed resume of personal 
and work histories; also a recent photo if 
possible. Job is now available. Personal 
interviews will be arranged for qualified 
applicants and all replies will be held con 
fidential. Address reply to Box C79, MOD- 
ERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ul. 


METALLURGIST OR FOUNDRY ENGI 
NEER. Progress medium-sized investment 
casting concern located in the suburban 
East is planning to augment its research and 
development activities by adding a Project 
Head to organize and lead a group on 
foundry research as applied to processing 
and products. Must have had the experience 
to be qualified to plan and execute develop 
ment work in sand, shell and investment 
casting as applied to all phases of the pre- 
cision casting field. Sincerely believe growth 
possibilities are good both in scope of 
work and within the organization. This 
company is ready to meet the salary 
requirements of the right man for this 
position. Please submit full details of back- 
ground and experience to Box Ck2 MOD- 
ERN CASTINGS, Golf and Wolf Roads, Des 
Plaines, Il. 


REPRESENTATIVES 
Representatives wanted by production 
forging shop Non-ferrous metals. Box C83, 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Il. 


We want several live-wire salesmen who 
are now working on salary and who think 
that they could increase their earnings by 
selling on liberal commission. These men 
must have followings in industries buying 
master alloys and hardeners. Please give full 
details in your first letter, Le., personal 
history, employment record, territory, etc 
Your information will be held in strictest 
confidence. Box C70, MODERN CASTINGS, 
Gelf and Wolf Reads, Des Piaines, Ii. 


ENGINEERS. Immediate openings for high 
caliber men with degrees in mechanical 
engineering, industrial or managemnt en- 
gineering, metallurgy, civil engineering and 
physics, at salaries ranging from $4345.00 
to $8990.00, to perform vital work in con- 
nection with the design and development 
of ordnance materiel. Mr. R. F. Donohue 
(Albany or Troy-Extension 2201) Civilian 
Personnel Officer, Waterviiet Arsenal, 
Waterviiet, New York. 


INSPECTOR Large gray iron foundry in 
Midwest needs castings inspector experi- 
enced on large gray iron castings. This man 
must be capable of —~p blueprints so 
castings can be inspected for dimensional 
accuracy. He should know enough about 
welding cf gray iron to direct the welding 
of castings, as well as determining stress 
relieving necessity for castings after weidin 

He should be thoroughly experienced in all 
cleaning room operations. State e rience, 
education, and salary required. HANSELL- 
ELCOCK COMPANY 485 West 23rd Place, 
Chicago 16, Mi. 





POSITIONS WANTED 





PLANT ENGINEER, BSME, U of Michigan 
1952, 2 years experience Foundry Con 
struction Installation and Maintenance 
Equipment. Resume on request. Box C74, 
MODERN CASTINGS, Golf and Wolf Roads. 
Des Plaines, Ul 


FOUNDY SUPERINTENDENT OR MANAG- 
ER. 22 years practical experience, ferrous 
and nonferrous, jobbing and production 
Qualified to take control all foundry opera 
tions. 15 years as foreman, superintendent 
and manager. Complete resume education 
and experience upon request. Box C75 MOD 
ERN CASTINGS, Golf and Wolf Roads, Des 
Plaines, Ul 





FOUNDRY ENGINEER ME., age 27, mat 
ried, with diversified post-graduate train 
ing and experience in foundry and related 
manufacturing. Capable writer. Desire job 
bing production foundry experience. Box 
C4’ MODERN CASTINGS, Golf and Wolf 
Roads, Des Plaines, Ul 





ENGINEERING SERVICE 





EARL E. WOODLIFF, 
Foundry Sand Engineer 
Consulting Testing 
14611 Fenkell (5-Mile Rd.) 
Detroit 27, Mich 
Res. Phone Vermont 5-8724 


SESSIONS ENGINEERING CO. 


Consulting Foundry Engineers 
Modernization, Processing Layouts 
Cost Reduction Quality Control 

Product—Machine Design 
Architectural Design 


One North La Salle St., Chicago 2, Il. 


Core & Mold Blowing 

Utilize the latest in conventional and shell 
CORE BLOWING METHODS to offset pres- 
ent high costs and competition by use of 
Existing Equipment when Possible-—Im 
proved Equipment Design -Improved Meth 
ods and Standards —Training of Supervision 
and Personnel. For CONSULTING SERVICES 
CONTACT Box C71, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Hl 





FOR RENT 





217 CENTRE STREET 
153 LAFAYETTE STREEI 
Smal! lofts-total area 
2? 000 SO. FI 
Suitable as offices & display rooms 
Ideal for Metal & Tool concerns 
seeking to locate in New York City 


LENBE REALTY CORP 


305 eee New York City 
CO 717-0951 





FOR SALE 





ZYGLO MACHINE 


One Type -ZA-—-2D—Ser. No. M2440 
220 V. 3 Ph. 60 Cyc. Equipped with pene- 
trant tank, rinsing station hot water dip 
tank. Black light inspection at washing 
drying chamber; developing station and 
black light inspection station. Baskets, pen 
etrant and developing powder included 
LUNKEMHEIMER CO. P.O. Box 166 Annex 
Station, Cincinnati 14, Ohio. Purchasing De- 
partment 


FURNACES FOR SALE 


10 used Heat Treating Furnaces, and tw 

7-ton gantry cranes, good condition, priced 

to se 

BAER STEEL PRODUCTS, INC. 
Box 1428 


Boise, Idaho 





TREMENDOUS VALUE— 
ALMOST NEW CORE OVEN— 
PRICED AT LESS THAN HALF 

REPLACEMENT COST 


‘Despatch Tower” (75 ft. high) Core 
oven, Serial #21548, Complete, Dis 
mantled, with the following specifica 
tions 
Maximum temperature 500° F 
Average baking time 4 hours 
Output—-Approximately 5 racks per hour 
Rack dimensions 36" » 102° « 26” high, over 
all 
Total number of racks——27 
oven at one time) 
Rack capacity 400 Ibs 
Heater Despatch" direct gas, 1,500,000 
BTU per hour ( Heater is externally 
mounted } 
Combustion equipment Eclipse” atmos 
pheric type 
Electric current specs 
Motors—-440 (220 v. 3 phase 60 cycle 
Controls 110 v. 1 phase 60 cycle AC 
Fuel—-Natural gas, 6 a” Wo 


THIS OVEN IS LIKE NEW— 
IN USE ONLY THREE YEARS. 


A complete set of drawings, including me 
assembly drawing and twenty eight related 
drawings, is available upon request 


PRICE—A BARGAIN AT $20,000.00 


For further information, please contact Mr 
Don Kelker, Purchasing Agent of Mr. Don 
Smith, Plant Engineer 


THE DURIRON COMPANY, INC. 
Dayton, Ohio 


(20 racks im the 








It's easy to obtain product 
data with the postage-free 
Reader Service Cards provided 
on pages 79-80. Use them for 
information on advertised pro 
ducts, too. Just circle the key 
number appearing at bottom 
of the ad 











Use Radioactive Tracers 

\ research program to investigate 
the application of radioactive tras 
ers to the study of metallurgical 
problems is described ino a report 
just made available to industry by 
the Othce of 
U.S. Department of Commerce 


Lechnical Services 


The researc! 


1 was conducted tor 
Army Ordnance by the bngmee 
ing Research Institute, University 
ol Michigan 

The great value of high resolu 
tion autoradiography as a metal 
lurgical research tool iw demon 
strated by the results of this re 
search, Among the problems stud 
ied using autoradiography were 
diffusion of nickel into ion, dis 
tribution of sulphides in iron, dis 
tribution of bismuth in copper, dit 
fusion of liquid bismuth into cop 
per, diffusion of nickel into copper 
distribution of hydrogen ino cop 
per-tin alloys and distribution of 
sulphur in spherulitie cast iron 

fo obtain a copy of the final 
report describing techniques mal 
experimental methods, order PB 
111558 from OTS, U.S. Depart 
ment of Commerce, Washington 


y 1. ¢ price 2.2) 


Film Brass Candlestick Story 


The Spiked Candlestick, a 
ISit,anin., lOomm color film is now 
available free of charge. The film is 
largely the history of a Walliams 
burg reproduction as it goes trom 
the pattern shop through the core 
room, foundry, and machine shop 
to final packing and shipping 

The film was made and is being 
distributed by the Virginia Metal 
cralters, Inc., makers of Williams 
burg restoration brass and iron re 
productions, Waynesboro, Va 








EMPIRE 


“THAT GOOD" 


FOUNDRY COKE 
DEBARDELEBEN COAL CoRPORATION 


2201 First Ave., North 
Phone 3-9135 


Birmingham 3, Ala. 








Cimcis No 


yacr 79-40 


November 1955 . QJ] 














This is the cell room in Evectaomet’s new electrolytic manganese plant at Marietta, Ohio 


Now Available! “ELECTROMET”’ 


Trade-Mark 


ELECTROLYTIC MANGANESE 99.9% pure 


For all uses where a high-purity 


manganese is required... 


ELECTROMET's process for making electrolytic man- 
ganese produces high-purity metal with a minimum 
of 99.9 per cent manganese. This material is well 
suited for all uses where high-purity manganese is 
required, as in the production of low-carbon stainless 
steels, high-temperature alloys, non-ferrous alloys, 


and electrical resistance alloys. 


Nitrogen-Bearing Electrolytic Manganese A nitrided 
electrolytic manganese, containing about 6 per cent 
nitrogen and 93 per cent manganese, is also avail- 
able for metallurgical uses from ELectromert. 


The term ‘Electromet’ is a registered trade-mark of Union 
Carbide and Carbon Corporation. 


92 + modern castings and American Foundryman 


Cirncie No. 97, race 74-80 


Specifications of ELECTROMET Electrolytic Manganese 
Analysis: Manganese 99.9% min. (on metallic basis) 


Nitrogen-bearing Grade approx. 93% manganese 
approx. 6% nitrogen 


Dehydrogenated material is available 


lb. of material. Smaller packages available at small 
premium 
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' 
Packaging: Usually packed in steel drums holding 500 
i 

\ 

i 

i 
For further information about ELecrromet electro- 
lytic manganese metal, and other Exectromet ferro- | 
alloys and metals, please contact the nearest | 
ELECTROMET office listed below. : 
! 

i 

J 


ELECTRO METALLURGICAL COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [l[q@ New York 17, N. Y. 
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continued from page Nf 


indicated in photographs E. 1. Du 


Pont De Nemours & Co., Ine 


Ciacie No. 77, pace 79-80 


Marking with Adhesives 

Bulletin 165 describes fas. economical 
marking of factory areas, columns 
boxes, stations, shelves, machines, parts 
and assemblies, equipment, cabinets 
and files with self-sticking, all-purpose 
numbers and letters. All-temperature 
material is good from —300 to +300F 
and even intervals to 450F. One ma 
terial outlasts painted marking 5 to 
1. W. H. Brady Co 


Circie No. 78, pace 79-80 


Pyrometry Hints 


New Bulletin F 7259 gives service Ups 


for pyrometer users Included are 
What to do if instrument is reading 


erratic,’ Instrument temperature 
curve off,” Instrument reading too 
high,” “too low”, and “Instrument con 


trols erratically.” Wheelco Instruments 
Dir Barber-Colman Co 


Circie No. 79, pace 79-80 


Specimen Cut-Off 


Featured in the AB Metal Digest, Vol 
1, No. 3 is the 1005 AF Subject Attach 
ment to make the No. 1000 AB Abra 
sive Cut-Off Machine more effective in 
preparing critical micro sections. Com 
bination of jet cooling and specimen 
immersion make it possible to cut hard 


ened material with no evidence of 


| burning or change of structure. Buehl 
| er Ltd 


Cractr No. 80, pace 79-80 


Die Casting Finishing 

Technical Bulletin PP-125 Success 
ful Stevens L. V. Finishing of Alumi 
num and Zinc Base Die Castings” re 
commends type and size of buff or 
wheel, minimum number of operations 
required, wheel speed, and abrasives or 


| compositions. Frederic B. Stevens, Inc 


Ciracie No. 130, pace 79-80 


| Spectrograph 


New model 3-meter Concave Grating 


| Spectrograph provides wavelength cov 


erage in a single exposure which is 
double that of previous models. This 
new instrument is said to photograph 





B 





mor Hf the spee 
it high dispersion, than am 
cave pectrograp co erciall 
ible. ( omplete operatin cle 
specify ions are wenoun Bul 
Baird Associat /) 

Cuircit No PAGE , UO SO 


Air Control Valves 


The Ross line of au operated control 


valves described in Bulletin LOLB 
tures the poppet type tor positive 
is said to be sell alignin quick open 
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THEY’RE NEW! 


FOR BETTER CASTINGS-—AT LOWER COST 
































































After months of research, formulation and 
testing in foundries under varied conditions, 
the Stevens Laboratories are proud to intro- 
duce two new and different core coatings — 
Stevens Graph Kote and Stevens Red-Skin. 
Both have advantages to foundrymen 


Will Reduce Labor Cost: Since both Graph-Kote and 
Red-Skin are “short” they coat only where a coating 
needed. The dip line is sharp. No run-downs, sags, tear 
drops or build-up to clean from cores. Cores can be dipped 
faster, core prints and assemblies fit accurately and con 


’ 
veyors and oven racks are kept cleaner 


Both Have Deep Penetration: For protection against metal 
penetration Graph Kote and Red-Skin seal several layers of 
sand to insure easy peel from castings. An even, uniform 


coating gives ample coverage to produce clean castings 


Are Tough and Rugged: Wil) withstand the most severe 
conditions of impinging and flowing metal since the coat 
ings are firmly anchored to mold and core surtaces and 


are resistant to high pouring temperatures 


Other Advantages: Stevens Graph-Kote and Red-Skin 
form smooth, foam-free solutions. They are ready to use, 
with no waiting period, as soon as they are completely mixed, 
Can be stored indefinitely without deteriorating in poly 
ethylene lined containers 
To get better castings at lower cost investigate Stevens 
Graph-Kote and Red-Skin Core Coatings today 
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THEY’RE DIFFERENT! 











STEVENS GRAPH-KOTE 


A GRAPHITE CORE COATING 


The unretouched illustrations at the left show \) a core 
that has been dipped in the new Stevens Graph Kote 
Core ( outing while (B) shows another cor clip d in an 
ordinary core coating. Observe the difference between 
these two coatings. Stevens Gr iph Kote shows no bleed, 
no run-down, no tear-drops, no build-wp, while the other 
coating shows all of these defects The new Stevens 
Graph-Kote produces better castings at lower cost when 
used on cores and molds for grey iron, non-ferrous and 


alloy castings. It produce sa true grey iron color on castings 


STEVENS RED-SKIN 


A REFRACTORY CORE COATING 


Below are shown unretouched photographs of (CC) a core 
clipype d in the new Stevens Ked-Skin Core Coating and 
(DD) a similar core dipped in a standard type carbon-fre« 
core coating. Note the difference between these coatings 


Stevens Ked-Skin does not run, streak, tear drop or pile 
up at the edge of the core. The other coating shows in 
ferior applic ation The new Stevens Red-Skin reduces 
costs and aids in the production of better castings when 

used on mold ind cores for steel urey 
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EVERYTHING FOR A FOUNDRY 





These days WISE MEN are talking savings 


IN ELECTRIC FURNACES 
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“The Whiting Hydro-Arc Furnace “Uni-directional electrode “Arc regulation to a 
has real cost-saving advantages." motors ...no reversing.” fixed standard. 











“Let's send for the Whiting 
Arc Furnace Bulletin FY-168 
... it gives all the facts!" 


WHITING CORPORATION 


156<8 Lathrop Avenue, Harvey, Illinois 
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“Electrode motors driven “Regulated watt-input or heat- “Installation costs are lower—all 
directly from arc-furnace input to furnace. More efficient t e factors lead to better contr 
bus without extra machinery.” utilization of power input.” and lowest cost per ton of melt 
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“Only a few years ago, such “The least number of “Electrode consumption and 0) 
electrode speed, acceleration moving parts." refractory costs are lower 
and response were considered | 
impossible.” 
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